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ABSTRACT 
Thisstudyis concerned with the preparation of a research datum line in 
historical climatology and will provide a valuable data set for a wide variety of 
researchersin the future who are interested in the relationshipbetween aspects of the 
coastal and climate sytems and the human-coastalenvironmentinterface. The principal 
objective was to create and prepare an original historical data base on the storms, 
floods, erosion events and sand movements in Scotland 1500-1991 A. D. This has been 
accomplished employing a range of techniques including the careful selection, sifting, 
handling and classification of historical data sets. This is neccessary because of the 
reliance on descriptive information for many aspects of the study. A secondary but 
nevertheless important part of the work was to explore temporal and geographical 
variations in the relationship between floods and various components of the climate 
system. During this period there have been substantial temporal and geographical 
variations in the incidence of coastal floods, erosion and sand movements in Scotland both 
with periods of increased flood occurrence between 1620-1700 (the peak of the 'Little 
Ice Age') and also from 1850-1875. The critical factors identified in the generation of 
these types of incidents and examined in this study include the direction of cyclones as 
they cross NW Europe, the meteorological conditions associated with the generation of 
gales, tides and storm surges. The phenomena investigated here generated a wide variety 
of coastal impacts. Comparison with similar records of floods, erosion and sand 
movements from around NW Europe shows that the Scottish records are relatively 
unique, although some large-scale storms have affected coastlines, not only bordering 
the North Sea but also elsewhere in NW Europe. 
Despite the qualitative and historical nature of the research and the data 
sources used a number of important links between the coastal-climate system have been 
demonstrated. With respects to storms and floods, the conclusions point to the 
importance of cyclical response systems within the climate system including the North 
Atlantic Oscillation Index and El Nino events. Singularities in the global climate system 
have also been shown to have a distinct impact on storms and floods especially global 
scale events such as major exposive eruptions. 
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CHAPTER 1 INTRODUCTION 
Much of the perceived threat to coasts comes from the 
consequences of global warming, probably including sea-level rise and increased 
storminess (Lamb 1991, Houghton at al. 1995). However, available knowledge on how 
coasts would develop in environmental conditions different to those of the present is very 
limited. This is primarily a result of the lack of medium to long-term studies of coastal 
change and of the relatively short timespans of the records of most standardised 
meteorological stations, the vast majority of which post-date 1850 A. D. when population 
growth and technological development enabled far-reaching improvements in 
environmental monitoring (Lamb 1977). 
Research is carried out for three different reasons which are not 
mutually exclusive. These are our scientific curiosity of how the world works, the 
desire to monitor the important the environment so that important thresholds are not 
reached and the need to create datum lines for future research. This study primarily 
falls into the latter category and is the preparation of an original and important research 
datum line on Scottish storm events for future research workers including geographers, 
climatologists, meteorologists, geologists, hydrologists, oceanographers and Scottish 
historians amongst others. 
In order to understand how coasts develop under different climate 
conditions it is important that two types of study are attempted. The first is to examine 
individual aspects of coastal change over medium to long timescales, namely hundreds to 
thousands of years. The second is to try and separate natural and anthropogenic effects of 
interference with the coastal environment. In trying to achieve these two aims there is a 
need to consider changes in many environmental parameters over timespans extending 
beyond the range of instrumental records up to the start of securely dated radiometric 
chronologies. Unfortunately, there are very few historical studies covering the last 500 
1 
years. This is true of areas such as NW Europe where although some records have 
survived from the start of this millennium, such records are rare and difficult to 
interpret. 
This study attempts to achievethree main objectives in the above 
context. The first is to investigate three aspects of coastal storms by attempting to 
assemble detailed chronologies of coastal flooding, coastal erosion and coastal sand 
movements for Scotland from historic times up to 1991, with particular emphasis 
focused on the period from 1500 A. D. onwards. The second is to analyse at individual 
event level the meteorological parameters associated with these events. The third is to 
attempt to explain the causes of the patterns of change of coastal flooding since 1500 A. D. 
Six specific aims have also been identified and these are 1) From a review 
of the literature to trace the main trends in coastal flooding, erosion and sand movements 
in Scotland, 1500-1991 A. D. 2) To construct a comprehensive and original historical 
record of coastal storms and their impact with the use of documentary and instrumental 
records. 3) to improve the homogeneity and manageability of the presented historical 
records by using a range of selection and classification techniques. 4) To examine the 
contribution of reported incidences of storms, storm surges, sea level changes and other 
factors to coastal flooding, erosion and sand movements. 5) To critically analyse the role 
of synoptic weather circulations (especially westerly and cyclonic lamb Weather 
Types) on the frequency, size and duration of flooding, erosion and sand movements. 6) 
To make a critical assessment of the role of cyclical or pseudo-cyclical events such as 
sunspots, North Atlantic Oscillation Index, Sea Surface Temperatures from apparently 
random singularities such as volcanoes. 
This dissertation is divided into five parts. Chapters 2 and 3 
review the available literature and describe and evaluate the methodology adopted within 
the study, thus placing this research in context. Chapters 4,5 and 6 consider the 
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temporal and spatial variations of coastal flooding, coastal erosion and coastal sand 
movements and also seek to investigate the various factors which contributed to the 
generation of individual events. The role of humans as a factor in aiding the generation of 
individual events is considered particularly with reference to coastal sand movements. 
Chapter 7 examinesthe impactsof the three types of event on 
both the human and natural features of the coastline according to the historical record. 
Spatial and temporal variations of different types of impacts are assessed in order to see 
whether any regional differences are apparent. In chapter 8 the Scottish chronologies 
are also considered in the context of similar work undertaken on other coastlines around 
NW Europe particularly North Sea coastlines, for which most data are available. Chapter 
9 is an attempt to explain long term trends and variations in the incidence of coastal 
flooding in Scotland during the last 500 years by comparing this record with various 
proxy records of historical climate change with particular reference to temporal 
changes in storminess. 
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CHAPTER 2 LITERATURE REVIEW 
The study of coastal flooding,coastal erosion and coastal sand 
movements is not a new area of research. The literature contains many accounts and 
studies. However, most work has concernedlocal, site specific accounts and few 
studies are concerned with a wider area. This chapter reviews the findings of the 
main workers only, with an attempt to draw out principal lines of research. In 
considering the Scottish coastline, this study takes a concerted approach to a 
regional area and the following literature survey examines both local and 
more regional accounts on an historical basis. 
2.1 Coastal Flooding 
2.1.1 Historical Background 
Fromthe 1740's onwards a number of authors made 
compilations of historical references to the weather of the British Isles. The first 
detailed account is that of Dr. Thomas Short of Sheffield (1748) who published a two 
volume work entitled 'General Chronological History Of The Air, Weather, Seasons, 
Meteors, etc'. Probably the best known of these types of reports is that of E. J. Lowe 
(1870) 'Natural Phenomena And Chronology Of The Seasons'. These documents are 
essentially catalogues of natural phenomena. Two significant problems are associated 
with these early compilations. First, the authenticity of the recorded events is 
difficult to verify and second the dates assignedto the events are sometimes 
incorrect. An attempt was made to these difficulties by Britton (1937)overcome 
who carefully cross-checked the dates of the events and by analysing the information 
sources used by the original authors. However Britton's (1937) study goes no 
further than to produce a carefully screened list of events with some indication 
of their reliability and only covers the period up to 1450 A. D. 
Many articles have been published since the early 1800's 
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on specific severe coastal floods. For example, in The Dumfries Advertiser and 
Wigtownshire Free Press (15th February 1894) there is a very detailed 
description of the disastrous storm which caused extensive coastal flooding 
throughout SW Scotland. Such articles usually consist of descriptions of the event, 
its immediate cause and impacts. Rarely have there been attempts to analyse 
these events in terms of chronology or their climatological context. It should be 
noted that much work was carried out on climate change during the early part of 
the present century, but these were mostly related to the impact of climate on 
the growth and decline of former societies and civilisations (Le Roy Ladurie 1971). 
These studies have rarely attempted to view climate and climate change as 
topics worthy of consideration on their own. 
2.1,2 Contemporary Studies 
During the late 1920's the first detailed scientific 
investigations were tentatively undertaken on historical patterns of coastal 
flooding. For example, Brooks and Glasspoole (1928) established an index of rainfall 
300 A. D. based on documentarysince circa records of river floods, wet seasons and 
weather-disrupted harvests. Brooks (1949) commenced a rigorous method of 
analysis of the historical climatology of Europe using various sources. First, he 
analysed the data of Britton (1937) and noted that "the thirteenth century was very 
stormy in the North Sea, and many inroads of the sea were reported in the annals" 
(Brooks 1949: 303). He also stated that there is "a corresponding maximum on the 
coast of Holland" (Brooks 1949: 303) (Table 2.1). As the Britton chronology only 
covers the period to 1450 A. D. further analysis was undertaken up to 1750 A. D. 
using other data sources, some of which had not been re-checked for inaccuracies and 
historical authenticity. Brooks sorted these events into two types; a) storms and 
floods and b) droughts. These were examined at 50 year intervals for Europe as a 
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whole, for Britain and for Belgium from 100 B. C. to 1750 A. D. (Table 2.2). 
Unfortunately the analysis does not explicitly distinguish between storms and 
different types of floods. Brooks noted four periods of increased incidence of storms 
and floods in Europe, the most significant of the four was between 1001 and 1250 
A.D. The data for Britain also follows this general trend for Europe. 
Table 2.1 Marine Floods In Britain, 1001-1450 A. D. 
(after Brooks 1949). 










It was not until after the devastating storm surge and coastal 
inundation of January 31 and February 1,1953, which affected many countries 
bordering the North Sea, that a more widespread interest was shown in coastal 
flooding and storm surges (Bowden 1953; Jensen 1953). This flood extensivelywas 
analysed in terms of its meteorological causes and the extent of flooding. Bowden 
referred to a number of previous coastal floods in the North Sea region, especially 
the Netherlands, particularly the 6 severe floods between 1350-1399 A. D. (Bowden 
1953). It was also stated that on the east coast of England a similar pattern appears 
to have been evident, although as a whole, the damage and loss of life suffered was 
probably less than the Netherlands (Bowden 1953). A number of severe coastal 
floods which occurred since the 14th century are also mentioned, but no 
consideration of the changing frequency and magnitude of floods is given. It is 
interesting to note that during the (so-called) Medieval Optimum from 901-1200 
6 
A.D. when temperatureswere thought to have been even higher than at present 
relatively few storms and floods were recorded (Lamb 1977). 
Table 2.2 Number Of Storms, River And Coastal Floods In 
100 B. C. -750 A. D. (after Brooks 1949). 
Time Interval Europe (excluding Britain Belgium 
Britain and Belgium) 
100-51 B. C. 2 
50 B. C. -0 5 
0-50 A. D. 3 











601 -650 4 
651-700 6 
701-750 3 0 
751-800 4 1 
801-850 8 0 3 
851-900 10 2 6 
901 -950 6 4 0 
951-1000 5 1 3 
1001-1050 21 2 5 
1051-1 100 18 5 11 
1101-1150 22 6 13 
1151-1200 22 11 22 
1201-1250 28 16 19 
1251-1300 25 13 8 
1301-1350 24 11 8 
1351-1400 17 7 18 
1401-1450 15 11 16 
1451-1500 8 3 12 
1501-1550 2 11 
1551-1600 10 22 
1601-1650 8 19 
1651-1700 20 17 








































A critique of this early work was given by Lamb (1977), who 
attempted to explain the changing spatial and temporal variability of coastal flooding 
during historical times. In particular, Lamb (1977) noted that periods of increased 
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storminess were associated with periods of colder conditions and that sea level 
around the British coasts was lower than present between 1600-1700 A. D. (Lamb 
1977). Lamb also concluded that two periods of relatively high sea level occurred 
around 300-400 A. D. and 1000-1400 A. D., the latter being due to the thermal 
expansion of water, the melting of glaciers and possibly icesheets due to the rising 
temperatures of the Medieval Optimum when global temperatures were warmer than 
at present. He suggested that lower sea levels occurred for several centuries before 
500 B. C. and during the 17th and 19th centuries. He stated that the data shows that 
some severe floods and erosion of the coasts continued to occur in the 15th and 19th 
centuries when level may have been 7-15 lower than present (Lamb 1977). sea cm 
Lamb proposed that the incidence of coastal flooding around the North Sea was more 
liable to occur during periods when relative sea level was higher than at present 
(Lamb 1977). However, the data presented by Brooks (1949) shows clearly that 
this was not the case during the Medieval Optimum between 901-1200 A. D. (Table 
2.2). It should be noted that Lamb's observations regarding historic sea-level 
variations are based on very limited data and can only be considered speculative. 
Lamb also described the major coastal floods to have affected both the North Sea 
coasts and other coasts around NW Europe since 350 B. C. He identified two well-
documented episodes of increased storminess associated with increases in the number 
of floods in the North Sea region. The first of these is in the 13th century, the second 
is in the late 16th and early 17th centuries (Tables 2.3 and 2.4). He also noted that 
due to more effective sea defences the 19th and 20th century floods generally 
involved much smaller losses of life and of land than those during earlier centuries 
(Lamb 1977). 
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Table 2.3 Numbers Of Sea Floods Reported Each Century, 
0-1972 A. D. (after Lamb 1977). 
Time Interval English Channel Coasts North Sea Coast Baltic Southern Coasts 










1000-1099 2 7 
1100-1199 3 
1200-1299 2 13 
1300-1399 4 1 
1400-1499 4 
1500-1599 1 4 
1600-1699 3 4 
1700-1799 1 6 
1800-1899 1-3 2 
1900-1972 3 



















1800-1899 5 incomplete* 
1900-1974 9 incomplete* 
* modern data incomplete because few compilationscover the last two centuries 
(after Arends 1833, Britton 1937, Brooks c.1920-1925, Brooks and Glasspoole 
1928, Hennig 1904, Lowe 1870, Vanderlinden 1924, Weikinn 1960-1963). 
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Lamb's tabulation was made without the use of the extensive 
historical climatological research of Gottschalk on storm surges and coastal 
floods which affected the Dutch coast from the earliest written records to 1700 A. D. 
In her three volume work, reference is also made to other North Sea coasts affected 
by these events (Gottschalk 1971,1975,1977). Gottschalk's work represented a 
complete re-examination of all available historical information on storm surges and 
coastal floods along the Dutch coast with an emphasis on the detailed analysis of each 
event and involved the construction of a chronology of authenticated events. 
Gottschalk (1971,1975,1977) discounted some events which had become part of 
Dutch folklore and showed that some major reported floods were found not to have 
events. Gottschalk alsooccurred or were a combination of two or more previous 
carried out a brief analysis of the changing frequency of coastal floods and noted an 
increasing frequency of floods up to the 16th century and a decline in frequency since 
the 17th century (Table 2.5). However, within this general pattern a number of 
smaller periods of increased storm surge and coastal flood activity took place, 
especially from 1362-1398,1420-1429,1509-1532,1552-1570, 
1600-1634 and 1651-1683 A. D. 
Table 2.5 Incidence Of Coastal Floods And Storm Surges In The 
Netherlands, 800-1700 A. D. (after Gottschalk 1971,1975 
and 1977). 











Lamb (1950) considered climatic fluctuations in historical 
times and their relationship to marine transgressions, storm floods and other coastal 
changes. Lamb (1980) stressed that the three main periods of significantly 
increased occurrences of floods were in late Roman times (200 to 400 A. D. ), during 
the 13th century and also in the 20th century. Lamb (1980) acknowledged the 
research of Gottschalk (1971,1975 and 1977) and the different patterns of flood 
frequency that emerged from Gottschalk's study (Table 2.5). Lamb justified his 
original interpretations on the incidence of major coastal floods around the North Sea 
coasts by stating that "this is not just a matter of the latter acknowledged superior 
data quality, but results from the inclusion of other coasts of the North Sea. 
Gottschalk notes periods when the incidence of flooding seems to have been more 
concentrated farther north on the German and Danish coasts, a circumstance 
associated with somewhat different wind-fields" (Lamb 1980: 272). Unfortunately, 
Lamb did not consider that different wind-fields affect different parts of the North 
Sea region and the patterns of historic changes in storminess. Nevertheless, when 
Gottschalk's (1971,1975 at the half centuryand 1977) records are considered 
time scale some similarities with Lamb's (1980) data emerge. In particular maxima 
of storm surge incidence during the early 1400's and in the late 1600's are evident. 
Lamb (1980) also stressed that the storms of the 'Little Ice Age' during the 16th and 
late 17th centuries probably occurred at a time of average or low sea levels and were 
particularly severe. He concluded that "we have found reason to associate variations 
in the incidence of storm surges and North Sea floods with variations of sea level and 
storminess, both of which may be linked to overall changes of global temperature. 
The seaflood danger may be greatest when world sea level is high after some 
centuries of a warm epoch, particularly when the regime begins to break down with 
cooling of the Arctic and intensified storminess in the latitude of the North Sea" 
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(Lamb 1980: 276). 
Some further developments in this area of research were 
undertaken in the 1980's. For example,Tooley (1985) identified the main dates and 
periods of inundationof the coasts of Lancashireand North Wales. These were 
1279,1311-1324,1395-1411,1400-1500,1553-1554,1655,1720, also 
notable floods in 1833,1907,1927 and 1978. Again this pattern of increased flood 
occurrence shows some similarity with the work by Lamb and Gottschalk especially 
the increased activity around 500 A. D., during the 14th and 15th centuries and 
possibly the 20th century as is stated "yet the record for the 15th century from the 
Irish Sea and the North Sea does hint at groups of years in which storms and floods 
were more characteristic and destructive than in other years" (Tooley 1985: 224). 
However some differences exist, especially the lack of significantly increased 
numbers of floods during the late 16th and early 17th centuries (Tooley 1985). 
Lamb (1985) re-affirmed his original (1977) compilation of 
events, but studied the major storms from A. D. 1588 to 1981 in more detail and 
concluded that "several of the severest storms in the 'Little Ice Age' period between 
the mid-16th and early 19th centuries exceeded the violence of any that occurred 
since" (Lamb 1985: 129). This places further emphasis on the exceptional scale and 
ferocity of the storms associated with the 'Little Ice Age' and the surges and coastal 
floods which were generated by these storms. 
Lamb (1991) provided a detailed chronology of all the major 
storms that have occurred in NW Europe from 1509-1990 A. D., (Lamb 1991). 
Each storm was examined not only in terms of the historical information on locations 
affected, scale, and impacts but also on the synoptic climatology associated with 
each storm. Where possible, synoptic charts were constructed to illustrate the 
weather associated with these events (Lamb 1991). Some classification and 
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analysis of the storms was undertaken. The research considered total damage to 
the landscape, particularly to coasts, total damage to property, number of human 
and animal lives lost and insurance claims arising, costs of restoration and 
measures for future protection. Using this classification system Lamb (1991) 
noted that 20 severe storms have occurred within historical times, of which the 
most severe include October 1634, October/November 1694, December 1703, 
December 1792, February 1825, January 1839 and October 1987. Lamb (1991) 
also compiled lists of storms in terms of strongest wind, geographical size of the 
storm, duration, destructiveness, destruction of trees and forests, loss of human life 
both on land and at sea, loss of shipping and heaviest financial insurance losses. Lamb 
(1991) concluded that the changing air circulation patterns and surface winds 
associated with these storms, in particular the frequency of southerly surface winds 
over England, exhibited significant long term variations over the last 650 years in 
relation to the gross dynamics of the wind systems. Lamb stated that "all the greatest 
death tolls due to storms have occurred in those that produced either great sea floods 
or many shipwrecks" (Lamb 1991: 34). 
It must also be noted that a small number of tsunamii affect the 
coastline of Britain most notably the 1755 Lisbon earthquake which generated 
a tsunamii which was recorded along the south coast of England. Foster (1991) 
estimated that 2 to 3 tsunamii affected the south coast of England per century from 
1700 onwards and presumably this figure would be reasonably representative of 
all the coasts of Britain. 
2.2 Coastal Erosion 
2.2.1 Historical Background 
Little chronological information is available on the spatial and 
temporalvariations of coastal erosion around the North Sea and NW European 
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coastlines. Some scattered references to major episodes of coastal erosion occur in 
some of the early meteorological chronologies, (e.g. the three Statistical Accounts of 
Scotland and other general historical works (Christie 1955, Macfarlane 1907 
and Findlay 1933). ). 
2.3.2 Contemporary Studies 
The lack of detailed chronologies of coastal erosion events is 
notable with rare exceptions such as the account of Higgins (1933) for the South 
Wales area. Steers (1946) noted that the pattern of erosion was similar 
between England and the Netherlands although, as a whole, England had probably 
suffered less than the Netherlands because it is not fully exposed to the effects of 
those gales producing the highest tides (Steers 1946). Some further information on 
coastal erosion in England and Wales was given by Jensen (1953), who noted that on 
the natural part of the Dutch coast "between 1600 and 1900 losses due to erosion of 
the main dune coast amounted in some places to 350 yards in a century, yet in 
the presentcentury unprotecteddunes have actuallygained on the sea at some 
points" (Jensen 1953: 87). A chronology of 10 major erosional events which 
affected SE England showed 1 each occurred in the late 1200's and mid 1600's and 
that 8 occurred during the period between 1805 and 1953 (Jensen 1953). 
Further additions were made to the Dutch record by Gottschalk 
(1971,1975,1977) who tentatively identified two periods when increased erosion 
seems to have taken place (in the early 1400's and the 1600's). The identification of 
these two periods is supported to a certain extent by the work of Lamb (1977), who 
noted that some severe floods and erosion of coasts continued to occur in the 15th and 
19th centuries when sea level was presumably falling. Reference is also made to the 
loss of the English ports of Ravenspur and Dunwich between the 14th and 16th 
centuries due to repeated storms that caused severe erosion (Lamb 1977). 
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Concentrations of storms occurred between 1530-1540 and between 1608-1739 
with a number of individual storms contributing to the coastal erosion outside these 
two periods (Lamb 1980). In further work on the historical climatology of the North 
Sea region Lamb (1985) emphasisedthat during the 13th and 14th centuries 
significant coastal erosion took place regularly and that "islands of low relief in the 
North Sea should have been particularly vulnerable to storms and storm erosion" 
(Lamb 1985: 117). 
In one of the few studies on Scotland where there is mention of 
coastal erosion, Ritchie (1979) noted in a study of the machair of the Uists in the 
Outer Hebrides that in many places "up to a quarter of a mile in breadth is lost by 
sand drift and sea encroachment" (Ritchie 1979: 119). 
As is apparent from the above review no detailed chronology of 
coastal erosion has been constructed for any part of the North Sea coastline. There 
is some indication from the published literature reviewed above that periods of 
increased coastal erosion may have occurred during the 12th and 13th centuries 
and in the 17th and 18th centuries. 
2.3 Coastal Sand Movements 
2.3.1 Historical Background 
Fewstudies on the incidence of coastal sand movements are 
available for the period before the early 1900s when most literature consisted of 
scattered references to individual events. Most references to coastal sand 
movements were found in some of the early meterological records, the ist and 2nd 
Statistical Accounts of Scotland and local historical accounts.One notable exception is 
the vast literaturewhich has been published on the Culbin Sands in NE Scotland 
where about 70 articles, papers and books have been produced, with many of these 
written in the 18th and 19th centuries (Ross 1984). 
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2.3.2 Contemporary Studies 
Although little has been written on the records of coastal 
flooding and coastal erosion in Scotland, some research has been undertaken on 
coastal sand movements from such well-known sites as the Culbin Sands, Burghead 
Bay and the Forvie Sands (Ross 1992, Landsberg 1955). One of the earliest 
contemporary studies on coastal sand movements in Britain was undertakenby 
Higgins for South Wales (Higgins 1933) who presented a chronology of coastal 
sand movements for this part of the Welsh coastline based on published geological, 
archaeological and historical research. Higgins identified two periods of increased 
incidence of coastal sand movements, the first of which occurred between 400 and 
200 B. C. attributed by the author to "an absolute tidal maximum which occurred 
again around 250 B. C. this phenomenonwas accompanied by storms and inundations .. 
in Western Europe" (Higgins 1933: 62). A period of general stability is assumed to 
have followed until the next major occurrence of coastal sand movementsbetween the 
13th-15th centuries and possibly up to the 16th century. For this period there are 
considerable amounts of historical data as Higgins (1933) stated "Actual damagewas 
being done by moving sand in Kenfig, Aberavon, Newton-Methyr Mawr and 
Pennard by 1316,1336,1400 and 1478 respectively" (Higgins 1933: 64). The 
damage continued to such an extent that "By 1553 an Act of Parliament outlawing 
'touching the sea sands of Glamorgan' had become necessary in order that organised 
effort might be made to control the amount of damage being done' (Higgins 1933: 
64). This suggests that human activities on the coastline must not be overlooked 
when searching for the causes of these types of outbreaks. Very little information is 
available on the use of sea sand in late medieval times although on the western fringes 
of Scotland and Ireland sea sand and sea weed are still extracted for use in improving 
soil fertility albeit at a local level (Quinn 1977). The author, however, suggested 
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that the primary cause of this period of coastal sand movements was a series of 
severe storms and coastal floods which occurred from the 13th to the 15th centuries. 
Two smaller periods of increased sand transport are identified as having occurred 
in the decades of the 1820's and the 1890's, the latter being associated with a 
series of severe storms (Higgins 1933). 
Brooks (1949) noted that the inroads of sand on the English 
coastline depend also on the conjunction of several circumstances, especially periods 
of abnormally high tides and a period of stormy west or southwest winds. Walton 
(1956) produced a detailed study of the geological, archaeological and historical 
records of the coastal evolution of Rattray, NE Scotland and identified a number of 
layers of blown sand of uncertain age. The historical evidence on Rattray points to a 
period of coastal sand movements from 1654 A. D. onwards. By 1732 the harbour 
was choked with sand as is stated "The Royal Burgh of Rattray must have ceased to 
exist before the middle of the 18th century after a recognised life of less than 200 
years, of which the first hundred were relatively prosperous" (Walton 1956: 94). 
Burnett (1964) described the two main areas of 'wandering 
dunes' at Culbin and Forres and stated that at Culbin the overblowing of much of the 
area occurred in autumn 1694 but also that "the encroachment was gradual over a 
period of years, but it is certain that a considerable acreage of land was engulfed by 
sand" (Burnett 1964: 107). Quoting Burnett describes some earlier sources the 
moving sands of Forvie in more detail using archaeological and historical evidence. 
He noted that the first period of sand activity occurred circa 0 B. C. followed by a 
period of negligible coastal sand activity at the site until 1400 A. D. According to 
available historical documents "a catastrophic movement of sand took place in ... 
1415, completely obliterating the village" (Burnett 1964: 109). It was stated that 
the encroachment was probably more gradual and occurred over a number of years. A 
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series of coastal sand movements continued at the site in the 16th and 17th centuries. 
The author further notes that since 1782 "there has probably been little major 
change in the past 170 years. In some years, however, the shallow forward lapping 
of sand may be as much as 9 metres (30 feet), while in others no perceptible 
advances occur" (Burnett 1964: 110). 
Gottschalk (1975) noted that the 15th century was a period 
when. there were frequent incidence of coastal sand movements and that many 
blowouts occurred in existing dunes along the Dutch coastline. Lamb (1977) 
attempted to identify the causes of these clusters of coastal sand movements by 
relating them to periods of lower sea levels and climate change. Lamb (1977) 
used data from the British Isles, SW Brittany, Denmark and other European 
coastlines to suggest that three main periods of increased coastal sand movements had 
occurred; from 1700-500 B. C. or later, between 400-700 A. D. and from 1300-
1700 A. D. Lamb stated that this last period of coastal sand movements was the 
most active and suggestedthat the origin of these sands are "glacial outwash sands, 
submergedby the great rise of sea level between the end of the glaciation and about 
200 B. C. " (Lamb 1977: 129). 
Additional informationon the incidence of blown sand in 
Scotland is available for the machair of the Uists and the Outer Hebrides (Ritchie 
1979). This study used a combination of sedimentary, archaeological and historical 
data in an attempt to identify the origin and development of the machair. An initial 
period of sand deposition began around 3750 B. C. which continued up to circa 
1500 B. C. although it is noted that "there would be minor episodes of disturbance 
and re-deposition in this period" (Ritchie 1979: 117). From approximately 
1500 to 0 B. C. there are a considerable number of relatively short periods of 
stability alternating with erosion and re-deposition of sand in the machair. The 
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periods of stability were attributed to lower sea levels and sand build-up and the 
periods of erosion and re-deposition of sand attributed to higher sea levels (Ritchie 
1979). From archaeological evidence one period of machair instability was identified 
during the 10th century. From the plentiful historical evidence a period of 
machair stability was noted for the 15th and 16th centuries. There were numerous 
sand storms and the overwhelming of machair areas and buildings by sand during the 
17th and 18th centuries. This occurred to such an extent that a number of attempts 
were made to control the situation in the 1700's and 1800's and as a result, the 
activities of humans became the dominant force in any further changes to the 
machair areas (Ritchie 1979). 
Lamb identified "alterations of the coastlines, and extensions of 
the coast, by the transport of material especially sand" as being one of the three 
critical responses of the coast to fluctuations of climate and weather, and the 
combination of circumstances that lead to them (Lamb 1980: 360). The main 
periods of coastal sand activity in NW Europe occurred from 600 to 100 B. C., up 
to 200 A. D. and from the 12th or 13th century up to the 16th century (Lamb 
1980). He stated that between 1300 and 1550-1800 A. D. "the coasts of Western 
and Northern Europe had been altered at a number of low-lying points by 
extraordinary movements of blown sand" (Lamb 1985: 116). 
Tooley (1985) investigated the historical records of coastal 
sand movements for the coast of Lancashire and related blown sand events to periods 
of marine regression. He noted that dune development began before 100 B. C., and was 
followed by two periods of dune stability (circa 350 B. C. and up to 1200 A. D. ) and 
three of dune instability, This last period of dune stability was followed by dune 
instability evidenced by losses in income at Lytham monastery due to blown sand on 
two large areas of grazing land from 1449-1456,1462-1466 and 1476-1510 
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(Tooley 1985). Tooley (1990) presented a summary of the main dates of dune 
stability and instability and suggested that initial dune building activity generally 
occurred between 3500 and 2500 B. C. This was followed by periods of dune stability 
between 500 and 0 B. C. and also circa 800 A. D. Periods of dune instability and sand 
blowing activity were suggested as having occurred circa 0 to 200 A. D. and from the 
14th century up to the 17th century (Tooley 1990). 
Grove (1988) also recognised three main periods of dune 
formation in the Arctic occurring between 1300 and 800 B. C., between 300 and 
900 A. D. and from 1300 up to the present with "the final period corresponding to 
the Little Ice Age and its medieval forerunner" (Grove 1988: 389). Grove noted that 
"There seems no doubt that colder periods during the latter part of the Holocene were 
also periods of greater windiness and dune formation in parts of the Arctic" 
(Grove 1988: 389). 
Very little information is available for historical coastal sand 
events in Scotland, although a very detailed study of the Culbin Sands was published 
by Sinclair Ross (1992). Ross identified the main sand movements in the late 
1600's and early 1700's. Most importantly he clearly identifies that the initial area 
affected by the main event in the autumn of 1694 affected a much smaller area than 
previously had been published, not greater than 1,000 hectares. This clearly 
illustrates the scale of the event although it does not minimise the devastation that 
occurred to the Culbin Estate which was virtually destroyed overnight (Ross 1992). 
Unfortunately Ross does not compare what happened in Culbin with that of similar 
sites around Scotland, so this study remains site specific. 
2.4 Summary 
From the information available in the studies of some aspects of 
recent coastal change around the North Sea and other European coasts there is 
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some conformity as to the timing of the major periods of coastal activity (Tables 2.6, 
2.7,2.8). This is primarily between 1400-1750 A. D. coinciding with the so called 
'Little Ice Age'. There is also some indication that the current century is also one of 
increased coastal flooding, erosion and sand movements, although this is by no means 
conclusive. Nevertheless there is still a significant lack of baseline studies 
identifying specific events, even before consideration can be given to the analysis 
of temporal and spatial variations. 
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Table 2.6 Summary of Available Information on the Incidence of 
Coastal Floods, 1000-1991 A. D. 
Brooks (1949) Gottschalk (1971, Lamb (1977) Lamb (1991) 
1975,1977) 
Marine Storms, Marine Coastal Floods/ MajorSea Floods Total Sea Major 
Floods and River Floods Storm Surges Floods Storms 
Britain Europe Britain Belgium Netherlands English N. Sea, S. Baltic, N. Sea NW Europe 
Channel, 
1000-1099 2 39 7 16 2 2 7 0 12 
1100-1199 5 44 17 35 2 0 3 0 15 
1200-1299 14 53 29 27 11 2 13 0 54 
1300-1399 4 41 18 26 18 0 4 1 35 
1400-1499 1 23 14 28 30 0 4 0 50 
1500-1599 12 33 47 1 4 0 116 9 
1600-1699 28 36 30 0 3 4 128 20 
1700-1799 17* 23' 0 1 6 68 28 
1800-1899 0 1-3 2 (5)" 34 
1900-1991 0 3 0 (9)** 61 
Data for 50 years only 
"Incomplete totals according to Lamb 
Table 2.7 Summary of Available Information on the Incidence of 
Coastal Erosion, 1000-1991 A. D. 
Jensen (1953) Gottschalk (1971,1975,1977) Lamb (1977) Lamb (1985) 
NetherlandsSE England Netherlands England Dunwich North Sea Islands 
1000-1099 
1100-1199 
1200-1299 x x 
1300-1399 x x 
1400-1499 x xx 
1500-1599 x 
1600-1699 XX X X 
1700-1799 XX X 
1800-1899 XX X 
1900-1991 
Table 2.8 Summary of Available Information on the Incidence of 
Coastal Sand Movements, 1000-1991 A. D. 
Higgins Walton BurnettGottschalk Lamb Ritchie Lamb Tooley Grove Ross 
(1933) (1936) (1964) (1975) (1971) (1979) (1980) (1985) (1988) (1992) 




1300-1399 X X X X 
1400-1499 X X XX X X X 
1500-1599 X X X X X X 
1600-1699 X X X X X X X 
1700-1799 X X X X X X 
1800-1899 X X 
1900-1991 X 
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CHAPTER 3 METHODOLOGY 
"There are plenty of unpublished (and published) texts describing the winters, 
summers, inclemencies, droughts, floods and so on, for this or that year of the 
fourteenth and fifteenth century. Such evidence abounds in all the manorial, 
legal, ecclesiastical, and administrative archives. System is what is needed. 
These texts should be used to establish valid series, by region, year, season or 
even month, by kind of climatic phenomenon(cold, heat, drought, humidity, 
etc.), and by intensity of climatic phenomenon. All this should be done with the 
aid of the most up-to-date classifying techniques, including computers"
(Le Roy Ladurie 1971: 268). 
Historical records of coastal flooding, erosion and sand movements 
can provide reasonably reliable information on the physical and social impact of extreme 
coastal events over the last 1,000 years and particularly over the last 500 years. These 
can provide a valuable link between recent studies of extreme events including modem 
instrumental records and longer term sedimentary records. One of the most critical 
aspects of using historical climatology to examine the role of coastal flooding and 
erosion, together with coastal sand movements and their associated impacts, is the 
accuracy of the methodology used. The methodology influences all aspects of the study 
from data gathering to analysis and interpretation. As this approach is not usually the 
main source of information employed in coastal studies, the methodology used must be as 
objective as possible, clearly defined and critically assessed. This chapter examines the 
methodology used in the present study and describes the advantages and the disadvantages 
of the respective techniques involved. 
3.1 Definitions 
This section explicitly defines the terms coastal flooding, coastal 
erosion and coastal sand movements in order that their use throughout this 
dissertation is understood. 
Coastal flooding is defined as the inundation by the sea of land not normally flooded, 
whether on the open coast or in estuaries (Whittow 1984). In the case of estuarine 
flooding only those events where a marine origin has been clearly identified have been 
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included. 
Coastal erosion is defined as the actions of waves which cause the coastline to retreat 
(Whittow 1984). In the case of estuarine erosion only those events where a marine 
origin has been clearly identified have been included. 
Coastal sand movements are defined as the movement of coastal sand onto land not 
normally covered by sand. This includes sand from existing sand dunes, beaches and 
exposed marine sediments and applies to both open coasts and estuaries. 
3.2 The Approach of Historical Climatology 
Historical climatology uses three principal types of documentary 
data : proxy data, direct observational data and instrumental data. The main types of 
proxy data include, for example, dates of the harvest of crops and grapes, dates of the 
arrival of the first winter freezing and thawing of canals, rivers and estuaries and dates 
of the first blossoming of particular trees and plants (Le Roy Ladurie 1971, Moodie and 
Catchpoole 1975, de Vries 1980, Lamb 1982). 
By far the most significant type of proxy data is that known as 
phenological data. This consists of data derived from the cycle of growth and maturation 
of plants (de Vries 1980). For example, early or late harvest of the grape is taken as 
being a significant indicator of the previous year's weather. Harvest prices have also 
been used as proxy indicators of the weather of the previous year. In theory, a good 
harvest reflecting particular weather conditions would lead to oversupply and relatively 
low prices. In practice, however, many researchers using this type of data have found it 
exceedingly difficult to find a strong relationship between harvests and prices (de Vries 
1980, Lamb 1982). A number of intervening relationships affect the primary 
relationship between harvests and prices and include the level of stocks of grain as well 
as the role of imports and exports. Many studies of climate variability have attempted to 
use this type of data because of the amount and variety of phenological information 
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available, proxy data being on the whole more widespread than direct observationaldata 
(Herlihy 1980). 
A secondtype of proxy data which has been used as a climate 
indicator is that of the freeze-up and break-up dates of river and sea ice (Moodie and 
Catchpoole 1975, Ogilvie 1984). In the Netherlands the first freezing of canals has a 
significant impact on canal transportation. Thus the dates of the first annual freeze and 
thaw were recorded as far back as the last millennium (de Vries 1980). Similarly the 
occurrence of sea-ice around Iceland is a significant barrier to trade and has obvious 
effects on the economy (Ogilvie 1984). In Canada the dates of the annual first freeze-up 
and break-up of ice on Hudson Bay was recorded by a fur trading company over the 
period 1714 to 1871 (Moodie and Catchpoole 1975). 
For the purpose of this study, focused primarily on specific 
coastal events, the approach using proxy data is of relatively little use because it is 
difficult to find proxy data which give an indication of the coastal incidents under 
examination. Instead, use is made of both observational and instrumental data. The first 
involves the description of the weather or weather-related events by an observer 
present at the time and location of the event when it occurred. As a result, this type 
of data consists primarily of personal observations of particular weather events such 
as coastal floods or compilations of the written records of these events made by previous 
researchers. They may consist of a sentence mentioning, for example, a high wind on 
a certain date or a very detailed description of the causes of the event, how it happened, 
what impacts it had and how people coped afterwards. The second type of data is 
instrumental data whether these come from individual instruments or series of 
standardised instruments distributed over a particular area. They may have been 
recorded manually at regular intervals or may be represented by automated 
measurements at particular time intervals. Within Europe, early instrumental data can 
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be traced as far back as 1650, but it is only in the 1700's that there are widespread 
measured recordings of such phenomena as temperature and precipitation (Dherent 
and Petit-Renault 1994). 
In terms of data sources, any historical document may yield useful 
data, but the difficulty is in deciding on which types of historical document to use. This 
approach, using data from direct observation, is not without its limitations. Historical 
documents often provide detailed information on events for which there are no other data. 
Events can often be accurately dated by this approach to the day of occurrence. Thus 
changes in the incidence of coastal flooding can be determined with a reasonable level of 
accuracy. This is unlike the more recent instrumental records where few standardised 
data sets exceed 100 years (Lamb 1977). There are however a number of limitations 
with this approach. First, the chronologies assembled usually come from a wide variety 
of historical sources of variable spatial and temporal coverage. This defines the patterns 
of the events examined and also affects the level of reliability that can be attached to the 
frequency of these events. The degree of accuracy and authenticity of events declines with 
the age of the data. The period after 1500 A. D. is generally accepted as yielding the most 
satisfactory data (Lamb 1991). By contrast, older information is usually only available 
from secondary sources and often in a translated form from the original source. Thus the 
reliability of the data is dependent on the quality of work undertaken by another person, 
often centuries after the original source was written. 
In the present study great care has been taken with the compilation of 
records which have been rigorously checked for there accuracy Sources of information . 
have been checkedfor internal consistency, possible exaggeration, for example a 
sensationalistnewspaperheadline or story designed to attract the readers eye and sell 
more newspapers, inclusion of personal bias and opinion likely to influence the 
credibility of the report, for example a landowner making claims about the level of 
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damage suffered and seeking government redress. Between 30 and 40 possible events 
were discarded because of the nature of the report usually because insufficent evidence 
was given that a particular type of event had occurred for example a description of storm 
damage without specifying whether coastal flooding, erosion or sand movements had 
taken place or in a few cases the descriptions were completely fanciful. In some cases 
has beenwhere there is independent corroboration material from dubious sources 
included but has been carefully edited to exclude anything that appears unlikely to be 
wholly true. 
The dating of particular events is also not without its problems. 
This is particularly true with respect to events that predate, or which occurred at the 
same time as the change from the Julian to the Gregorian calendar. This occurred in 
Scotland in 1752 when the 2nd of September was followed by the 13th of September. 
However the change was not synchronous across Europe (Table 3.1). Dates used in early 
historical documents particularly prior to 1600 A. D. are often based on a wide variety 
of calendars. These included tax years, water years, religious years, dynastic years and 
others (Potter 1978). Thus great care has to be taken when assigning dates to events 
associated with the Julian calendar. 
The problem of authenticity of events is also important. This is a 
problem which increases with the increasing age of the event. It is preferable when 
dealing with earlier events for the original source of information to be used and that 
some assessment is made as regards the reliability or otherwise of the information 
contained in the document. Events accepted as authentic should satisfy one of two possible 
criteria, but preferably both. First, the original source of information should be 
contemporary or near contemporary (preferably within a year) with the event it 
records, both from a spatial and temporal context. Second, there should be a number of 
independent records of an event whether or not these are contemporary with the event 
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(Ingram et al. 1981). As a result of the benefits and problems of using the approach of 
historical climatology for this type of study the remainder of this chapter will present a 
detailed and critical outline of the methodology used in the thesis. 
Table 3.1 Dates of change from the Julian to the Gregorian Calendar 
in Europe (after 
1582 










3.3 Data Sources 
Lamb 1991). 
+ 10 days 
+ 10 days 
+ 10 days 
+ 10 days 
+ 10 days 
+ 11 days 
+ 11 days 
+ 13 days 
+ 13 days 
+ 13 days 
+ 13 days 
Their Spatial-
France, Italy, Portugal and Spain. 
Austria, Flanders and Spanish Netherlands. 
Poland. 
Hungary. 
German Protestant states, free Netherlands, 
Denmarkand Norway. 
Sweden (gradually by omitting 11 leap 
days). 
Britain and her American colonies, 
and Ireland. 
Bulgaria. 
Turkey and Soviet Russia. 
Jugoslaviaand Rumania. 
Greece. 
and Temporal Coverage 
In this study a very large number of historical and contemporary 
documentary sources are examined. An attempt is made here to examine the principal 
sources of data and an analysis is made of the spatial and temporal variations of all 
sources of information. 
3.3.1 Principal Data Sources 
Most of the information is derived from four types of documentary 
sources. These are the StatisticalAccountsof Scotland, historical data of coastal areas 
especially port towns, and compilations of extreme weather events undertaken in 
previous and current research and in newspapers. 
Three Statistical Accounts of Scotlandare available for use. The 
first of these was conducted by Sir John Sinclair and published in 21 volumes during the 
1790's. It is based on a detailed questionnairesent to the ministers of every parish in 
Scotlandthat requested informationon such items as the local climate and incidentsof 
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note in the local area. The descriptions of each parish vary considerably in terms of 
content and coverage but the amount of information available in the descriptions is 
enormous and is a useful starting point for any historical climatological research on 
Scotland. The Second Statistical Account of Scotland was compiled by the Society for the 
Sons and Daughters of the Clergy and is published in 15 county volumes between 1840 
and 1859. These latter publications are similar to those of Sinclair. However, "the 
editors were more successful-in persuading parish ministers to write at least 
something on most topics, and in achieving greater uniformity" (Whyte and Whyte, 
1981: 35). Both accounts cover the same time period back to the earliest records of that 
particular parish with the exception of the time between the publication of the first and 
second accounts and, thus, there is a significant amount of overlap between the two 
historical records. A Third Statistical Account was recently completed over the period 
1960 to 1988 under the auspices of the Scottish Council for Social Services. Twenty 
seven volumes were published with individual volumes on the counties and main cities of 
Scotland. The structure of this account differs significantly from the two previous 
accounts since the volumes were prepared by specialists including several geographers. 
These accounts contain much less climate data than the previous two accounts. 
Clearly when investigating historical variations in coastal events 
such as flooding and their relationship with storminess, the histories of port towns, in 
particular, are likely to yield significant amounts of information. This is especially true 
of port towns with large fishing fleets owing to the impact of these types of events on the 
lives and livelihoods of both individuals and the fortunes of the towns themselves. Cranna 
(1914) and Christie (1955) provide a series of references to storm events, their 
impactson the fishing communitiesand the damagethey caused to the harboursand the 
coastline of eastern Scotland. 
Although most of the existing weather compilations or chronologies 
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of extreme events, for example coastal flooding, make little reference to Scotland, two of 
these have proved most useful. The first of these is Mossman (1897-1898; 
1902-1903). This work contained a very extensive chronology of a large number of 
major climate events that have affected Edinburgh and the surrounding area of the Firth 
of Forth from 1541-1900 A. D. The work by Mossman is a compilation of references 
from early Scottish manuscripts and newspapers. A more recent work by Lamb (1991) 
describes a chronology of all major storms that have affected NW Europe since 1500 
A. D. Although not directly concerned with coasts, a significant amount of information on 
coasts is presented. It must be noted however that Lamb's analysis includes only a 
limited amount of Scottish data. The work also provides background information on many 
of the storms which have caused coastal flooding in Scotland. 
The final major source of information for coastal events in 
Scotland are newspapers (Table 3.2). Most of the early regional and local newspapers 
date from the mid 1800's and contain considerable amounts of information on coastal 
flooding and erosion. The largest increase in the number of newspapers was between the 
1830's and the 1860's when the number of newspapers trebled (Table 3.3). The 
number of newspapers published continued to increase after the 1860's and reached its 
peak in the 1920's. As a result of this increase much larger numbers of local events are 
described in detail for the first time. To some extent this has continued up to the present 
day although the number of newspapers in Scotland has declined slightly since the 
1920's (Table 3.3). Given this reduction in the number of newspapers there has 
probably been some decline in the number of local events reported over the last 60 
years although the accuracy of the individual reports has remained high. A considerable 
number of the newspapers in Scotland are indexed, and this has significantly aided the 
identification of extreme events. The list of Scottish newspapers above is not a complete 
list but indicates the widespread coverage of all of Scotland both spatially and 
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Table 3.2 The Coverage of Scottish Newspapers 
Newspaper Whether Indexed? 
Alloa Journal 
Ardrossan And Saftcoats Herald 
Banffshire Advertiser 
Courant And Courier 
Dumfries Advertiser And Wigtownshire 
Free Press 
Dumfries And Galloway Standard 
Dumfries Times 
Dundee Advertiser 
Dundee Courier And Advertiser 
East Fife Mail 
Elgin Courant 






Largs And Millport Weekly News 
Moray, Nairn And Banff Courant 




Stirling Journal And Advertiser 
Stornoway Gazette And West Coast 
Advertiser 
TheOrcadian 


































not identified but 
includes the year 1894 
1843 1930-
not identified but 
includes the year 1839 
not identified but includes 
the years 1868-1899 
not identified but includes 
the years 1920-1924 
1987 -
not identified but includes 







not identified but includes 
the year 1991 
not identified but includes 
the year 1957 
1926 1983-
1854 -
not identified but includes 
1982 -
not identified but includes 




temporally by this medium. It must be emphasised that newspapers by their very 
nature can have a tendency to exaggerate incidents particularly involving significant loss 
of life or substantial damage so care must be taken in interpreting the information 
presented. Even though a newspaper may be comprehensively indexed a compilation of 
incidents from it should not be considered a homogenous record as incidents may not have 
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been observed, for example at night, may not have been considered of sufficient merit to 
include in their own right or may have been left out because there were more important 
stories to be included in the newspaper. 
Table 3.3 The Coverage of Scottish Newspapers per Decade. 

















1 960-1 969 11 
1970-1979 10 
1980-1989 12 
1990-1991 8 incomplete 
3.3.2 Spatial Coverage of Data Sources. 
The discussion of the spatial coverage of coastal flooding and 
erosion and sand movements is examined using a four region classification of Scotland 
and also a general category (Figure 3.1). The North East region was the first to be 
designated because of its primarily north facing coastline and including the Orkneys and 
Shetlands. The west coast was split into two because of the influence of the landmass of 
Ireland leaving the north exposed to the Atlantic and the south much more sheltered. The 
remaining coastline was then designated the South East. This simplified classification 
represents an attempt to be systematic in discussing the spatial coverage of the data 
sources. The general category is used for those sources which cannnot be associated with 
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any particular part of Scotland and which contain information relating to more than one 
region. Informationwas easily available for a considerable part of Scotland especially 
the south and east which contains the major urban areas and administrativefunctions. 
Very little information was found for the main islands and the northwestern coast 
of Scotland. To help counteract this, information was gathered on storms which caused 
shipwrecks on the west coast of Scotland based on the work of Moir and Crawford (1988, 
1994). More information was collected for parts of Scotland when visited personally. 
Coastal flooding 62 historical and contemporary sources are used to provide-
information on coastal flooding in Scotland (Figure 3.2). The largest group of sources 
are classified as general with the remainder exhibiting an approximately even 
distribution and relatively high level of spatial coverage of sources. However, NW 
Scotland has almost no data (Figure 3.2). 
Coastal erosion 68 historical and contemporary sources are used to provide-
information on coastal erosion in Scotland (Figure 3.3). The largest group of sources 
cover NE Scotland. This is partially the result of the work of Ross (1975-1992) who 
has monitored the changes in the Moray coastline on a yearly basis since the mid-1970's 
and has published the results annually in the Bulletin of the Moray Field Club. This 
consists of 12 publications which include detailed information on occurrences of coastal 
erosion in NE Scotland (Figure 3.3). 
Coastal sand movements 25 historical and contemporary sources are used here to -
provide information on coastal sand movements in Scotland (Figure 3.4). The low 
number of sources reflects the much lower incidence of these types of events in the 
chronology (Figure 3.4). 
3.3.3 Temporal Coverage Of Data Sources By Region. 




Figure 3.2 Coastal Flooding: Summary of Spatial and Temporal Coverage 
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Figure 3.3 Coastal Erosion: Summary of Spatial andTemporal Coverage 
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number of difficulties were encountered, particularly when trying to estimate when the 
coverage of the source first becomes reliable. This is especially the case for local 
historical data which often includes information from the last millennium. As a result, 
the first reliable coverage, if not already specified within the source, is given as the date 
of the first reliable event in the chronology. The first reliable date identified for coastal 
flooding is 1100 A. D., whilst for coastal erosion and for sand movements it is 1200 A. D. 
Discussion of the variations in temporal coverage is undertaken using the four region 
classification and a 'general' category as outlined previously. This is undertaken in order 
to highlight whether there are time periods when there are few sources available. 
This problem of how to judge how completethe data set is over the 
study time period is difficult to solve. When dealing with a huge variety of potential 
sources of information it is unrealistic to expect that the researcher has found every 
event that has occurred and has found all the available information on particular events. 
Clearly the larger the data set the more likely it is to be representative of that 
phenomenon over the study period. For the data set to be significant in terms of the wider 
context of the study, it must be of such an extent that it would require a considerable new 
data set on that phenomenon in that particular study area to be discovered that could 
substantially alter the temporal variations in the already published work. So, within the 
limitations of time, money and data collection, the result of the initial study must be 
such that the author is satisfied that as comprehensive and accurate a study has been 
produced as possible and until a substantial new study is undertaken the initial research 
is unlikely to be surpassed on that study area and over the specified time period. The 
nature of the temporal coverage of data sources should be clearly identified within the 
study. 
In the case of Scotland there are variations in the quality of 
temporal coverage. This is primarily as a result of the fact that no previous compilation 
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of coastal flooding, coastal erosion and coastal sand movements has been constructed at a 
national scale, so this study could be seen as an initial attempt to assemble this 
information. In contrast, in countries such as the Netherlands and Denmark previous 
compilations can be used to assemble a list of events which can then be thoroughly 
checked for reliability and where new events can be added on to existing chronologies 
(Gottschalk 1971,1975,1977; Gram-Jensen 1985). These chronologies provide a 
focus for the study whereas in Scotland a broader approach had to be adopted in order to 
assemble the initial chronologies. 
Coastal flooding In the 'general' category and SE Scotland excellent coverage has-
been obtained between the period from 1100 A. D. to the present (Figure 3.2). In NE and 
SW Scotland there is limited coverage up to 1800 A. D. Thereafter, there is excellent 
coverage up to the present. 
Coastal erosion - There is excellent coverage from 1200 A. D. onwards in the 
'general' category and also for SE Scotland (Figure 3.3). For NE Scotland there is very 
good coverage from the mid 1800'sonwards. However for SW Scotland the coverage 
is very poor until the mid 1800's with only moderate coverage thereafter. 
Coastal sand movements In the 'general' category there is good coverage from-
1200 A. D. onwards (Figure 3.4). For NE Scotland there is poor coverage up to circa 
1880 with a considerable improvement in coverage thereafter. However for the 
remainder of Scotland the coverage is relatively poor; a problem compounded by the 
relatively small number of events in this category. 
3.3.4 Reliability Of Data Sources And Event Dating. 
In this section the estimated reliability of the data sources and the 
datingof events is consideredin light of the comments made in the sections above. Most of 
the initial information on historical and contemporary coastal flooding, erosion and sand 
movementsare found in historical and contemporary sources. Where reference was made 
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in these sources to events which occurred significantly before the date of publication of 
the source material, all efforts were made to identify the earliest possible reference to 
these phenomena. This was usually quite successful for events post-dating 1600 A. D. 
However for events prior to 1600 A. D. it is often only possible to trace back sources of 
information to within two to three hundred years of the event, thereby making it almost 
impossible to ensure the authenticity of these early events. In order to standardise this 
process, a classification of events was devised based on the estimated reliability of the 
sources of information and the dating of individual events (Table 3.4). 
Coastal flooding Prior to 1700 A. D. some difficulty is experienced in the-
verification of many of the coastal flood events (Table 3.5). In the period from 1700 to 
reliable. After 1800 A. D. everyas1799 A. D. nearly all the events are classified 
coastal flood is classified as being reliable. 
Coastal erosion -A significant number of events prior to 1700 A. D. were classified 
as Class 3 (Table 3.6). However the higheras Class 2 although no events were classified 
number of coastal erosion events which are verified reflects the fact that most of these 
events occurred during the 1800's and 1900's. 
Table 3.4 Classification of Events Based on Estimated Reliability of 
Information Sources and Dating. 
Class 1- Events considered as reliable because the original data source is 
contemporary or near contemporary with the event it records. The use of the term 
'contemporary' means that the observer was present at the time of the occurrence at the 
place and time of the event. In certain cases where there are two or more independent 
records of an event having occurred, these events are also considered as reliable. 
Class 2- This category includes events considered as reliable although there may be 
minor problems of verification e. g. an original source that may differ slightly 
from the date of the event. 
Class 3- These are events included in the chronologies on the basis of likely 
reliability. This category includes many of the pre-1700 A.D. events where there is a 
strong dependence on work undertaken by previous researchers that is very difficult to 
verify. 
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Table 3.5 Classification of Reliability of Coastal Floods Based on 
Estimated Reliability of Information Sources and Dating. 
Time Period Number Of Events Class 1 Class2 Class 3 
738-1599 8 53 
1600-1699 24 14 91 
1700-1799 16 14 2 
1800-1899 80 80 
1900-1991 71 71 
Total 199 179 16 4 
Coastal sand movements Most of the sand movement events which occurred prior-
to 1700 A.D. occur in the Class 2 category (Table 3.7). However this was not the case 
with the events which occurred in the period between 1700-1899 A. D. All events 
recorded for the present century are considered as completely reliable. 
Table 3.6 Classification of Reliability of Coastal Erosion Based 
on Estimated Reliability of Information Sources and Dating. 
Period Number Of Events Class 1 Class 2 
1200-1599 4 1 3 
1600-1699 8 3 5 
1700-1799 13 10 3 
1800-1899 37 35 2 
1900-1991 90 90 
Total 139 13152 
Table 3.7 Classification of Reliability of Accounts of Coastal 
Sand Movements 
Period Number Of Events Class 1 Class 2 
1200-1299 1 1 
1300-1399 2 2 
1400-1499 5 5 
1500-1599 4 4 
1600-1699 12 4 8 
1700-1799 13 8 5 
1800-1899 11 9 2 
1900-1991 13 13 
Total 61 36 25 
3.4 Chronology of Coastal Flooding, Erosion and Sand Movements. 
This section describes the way in which individual events in each of 
the three respective chronologies are analysed. This involves a discussionof a wide 
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variety of aspects such as the incidenceof the events at different timescales, the size and 
spatial distribution of the events within Scotland and the classification of the different 
types of event within the separate chronologies. In general, similar classifications and 
analyses were used in the study of coastal flooding and erosion, although some differences 
do occurfor the classifications and in the analysis of sand movement events. 
3.4.1 Temporal Analysis of Event Types. 
The temporal variations of the three types of event are examined at 
three time scales quarter century, decadal and yearly. The temporal variations in the-
incidence of the three types of events are analysed in order to identify time periods when 
of the events. It is likely there are significant increases or decreases in the occurrence 
that the figures for coastal flooding and erosion are underestimated values for the period 
between 1940 and 1945 because of restrictions on the publication of weather and 
weather-related events during World War 2. For coastal flooding and erosion events, the 
same tripartite classification of magnitude was used (Table 3.8). This classification 
system was devised since many of the coastal flood and erosion events are recorded from 
several locations. The classification is based on an examination of an initial number of 
incidents which showed up some natural breaks in the numbers of locations affected. 
Table 3.8 Classification of Coastal Flood and Erosion Magnitude. 
Local - These are events which caused flooding or erosion at a maximum of 3 specific 
locations. 
Intermediate Events which affected between 4 and 6 specific locations and/or up -
to a maximum of 2 counties and/or 1 main estuary; the latter two being accepted 
when multiple locations are implied but not specified.
Large Events which affect at least 7 specific locations and/or a minimum of 3-
counties and/or at least 2 main estuaries. This category also includes events where the 
description only refers to a specific coastline, (for example the eastern coastline of 
Scotland) and when the description gives no more detail than just identifying Scotland as 
having been affected. The latter two reasons are only accepted in this category when 
multiple locations are implied but not specified. 
For sand movement events a differentclassification system was 
used(Table 3.9). This is necessary as most of thesetypes of events only affected one 
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locationso the classification of the size of the events was based more on the intensity of 
the impact combined with the size of the area affected. 
The purpose of the classification of events into different sizes 
assists the identification of periods of increased occurrence of events given the variable 
documentary coverage of the sources used to generate the chronologies. This can be done 
by excluding all the smallest scale events and examining the periods of occurrence of 
intermediate and large scale events. 
Table 3.9 Classification of the Magnitude of Coastal Sand Movements. 
Local These are events with a limited impact on a small area. -
Intermediate These include events with a moderate impact on an small to-
medium-sized area. This category would include events where the impact caused 
significant but reversible damage 
Large These include events with a severe impact on a relatively large area. This-
category would include events where there was permanent and irreversibledamage. 
In the last part of the analysis of the temporal variations of the 
events the monthly distribution of the events is outlined. This is only possible to do for 
the events for which the date of occurrence is given with some degree of accuracy. For 
a small number of events the most accurate dating given in the documentary sources 
is the season when the eventtookplace. 
3.4.2 Spatial Analysis of Event Types. 
In order to analyse more effectively the spatial variations in the 
occurrence of the three types of events, Scotland is arbitrarily divided into four regions 
(Table 3.10). This four region division of Scotland was undertaken in order to identify 
whether there are any significant variation in the spatial distribution of the events. The 
division is also necessary in order to identify whether there are any marked variations 
in the occurrence of the locations affected by the three types of events. 
3.4.3 Classification of Event Sub-Types. 
One classification scheme is used for the different types of coastal 
flooding and coastal erosion. This was devised by combining the principal causes of 
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events with the type of location affected (Table 3.11). This classification of coastal 
floods and coastal erosion is partially based on a previous classification of estuarineand 
fluvial flooding outlined by Tyrrell and Hickey (1991). One of the purposes of this 
classification is to see if there are variations in the occurrences of the causes of 
particular types of events. Clearly a very different classification scheme for the 
different types of sand movements has to be used (Table 3.12). This was devised for 
the same purposes as the classification scheme for coastal flooding and erosion. 
Table 3.10 The Division of Scotland into Four Regions. 
South-West - consists of the counties of Dumfries and Galloway, and Strathclyde. 
North-West consists of the counties of the Highlands from 50 W, westwards 
including Fort William and the Outer Hebrides. 
North-East consists of the counties of the Highlandsfrom 50 W, eastwards 
-
-
includingthe Grampianregion, the Orkneys and the Shetlands. 
South-East consists of the counties of Tayside, Fife, Lothian and the Borders.-
Table 3.11 Classification of Coastal Flooding and Erosion Sub-Types. 
Type 1- Open coast and estuarine flooding and erosion caused by marine sources. 
Type 2- Estuarine flooding and erosion caused predominantly by marine sources 
but with some fluvial contribution. 
Type 3- Estuarineflooding and erosion caused by both marine and fluvial sources.
Type 4- Estuarineflooding and erosion caused predominantly by fluvial sources but 
with some marine contribution. 
Type 5- Open coast or estuarine flooding and erosion caused partially by anthropogenic
interference. 
Table 3.12 Classification of the Types of Coastal Sand Movements. 
Type 1- Events primarily due to the movement of existing dunes onto land not 
normally covered by dunes. 
Type 2- Events due to both the movement of existing sand dunes onto land not normally 
covered by dunes and of the movement of sand (from non-dune sources) onto land not 
normally covered by sand. 
Type 3- Events due primarily to the movement of sand from non-dune sources onto 
land not normally covered by sand. 
3.4.4 Meteorological Analysis. 
This section discusses the way in which meteorological information 
associatedwith each of the events was assembled and analysed. This includes a wide 
variety of different types of meteorological data from a number of different sources. 
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Lamb (1972) classified daily airflows over Britain and Ireland for the period between 
1861-1971. This data provides an indication of the type of airflow over this area on 
the day of the event. The analysis of the frequencies of different types of airflows helped 
to show that coastal floods and erosion are associated with a number of particular types 
of airflows. Lamb (1950) identified regularly occurring long periods of weather with 
one or more dominant airflow types. This evidence is used to establish whether the three 
types of event are associated with persistent meteorological phenomena. 
In order to examine the strength of winds associated with 
individual events the documentary evidence was checked to discover whether the words 
'storm' or 'gale' are used. These terms are taken to indicate that high winds were 
associated with individual events. In many of the descriptions it is possible to identify 
the direction of the prevailing wind. Historical data is taken from documentary sources 
used to generate the respective chronologies. The instrumental data were taken from the 
records of the Scottish Meteorological Office where data from its earliest stations exist 
back to the early 1860's. The instrumental data were always taken from the 
meteorological station closest to the locations affected by the event. There are a number 
of difficulties associated with the estimation of a dominant wind direction. These include 
difficulties in dealing with the variations in the direction of winds during individual 
storms or gales, localised topographic effects and information from different locations 
that have experienced different wind conditions. It should also be noted that nearly 40% 
of the incidents have no available wind direction data. 
In order to investigate further the role of principal wind direction 
in aiding the generation of the three types of coastal event the principal wind directions 
are compared with the locations in Scotland that were affected. This was undertaken 
using the four-region division of Scotland as discussed earlier. The purpose of doing this 
was to establish whether there was any consistent pattern of regions being affected by 
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winds from particular directions. An attempt was also made to determine the tracks of 
cyclones associated with individual storms. Meteorologicalcharts for NW Europe and the 
North Sea are available from 1875 onwards, with the exception of the period 1915 to 
1935. The directions of cyclones that occurred during this period are plotted over NW 
Europe and analysed on the basis of their direction. Information on the durationof the 
storms is assembled using the descriptions of the events, instrumental data and synoptic 
charts. The wind duration data was classified into three types in order to investigate 
whether storm duration is an important factor in generating flooding, erosion and sand 
movements (Table 3.13). 
Table 3.13 Classification Storm Durationof 
Type 1- Storm, where gale force winds (Beaufort force 7 or more) are recorded for 
less than 5 hours. 
Type 2- Storm, where gale force winds (Beaufort force 7 or more) are recorded 
between 5 and less than 10 hours. 
Type 3- Storm, where gale force winds (Beaufort force 7 or more) are recorded for 
10 hours or more. 
3.4.5 Tides and Storm Surges. 
This section examines the methods used to assemble and analyse the 
documentary and instrumental tidal and storm surge data. The predominant source of 
information in this section is from documentary since the earliest instrumentalsources 
tidal data available for Scotland is for the early 1930's, with only a reasonably 
comprehensive coverage of tide gauges for Scottish coasts available from the 1960's 
onwards (Woodworth at al. 1991). However, only a very small amount of available tidal 
information are relevant to the generation of sand movements. Thus, most of this section 
relates to coastal flooding and erosion. Clearly, the documentary data on paleo-tidal 
regimes of individual events are very variable. Thus a classification system was devised 
in an attempt to standardise the information into a consistent form (Table 3.14). The 
changing frequencies of the different types of tides was examined in order to try and 
identify particular periods when more very severe and severe tides had occurred. This 
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was analysed at quarter century and decadal intervals in order to ascertain whether 
different tidal cycles could be identified. 
Table 3.14 Classification of Recorded Paleo-Tidal Regimes 
Associated with Individual Events. 
Type 1- Very Severe, very exceptional tides and water level heights with a return 
interval of 50 years or more. 
Type 2- Severe, exceptional tides and water level heights with a return interval of 
between 25 and 49 years.
Type 3- Moderate exceptional tides and water levels with a return interval of between 
10 and 24 years. 
Type 4- Normal high or spring tides and water levels with a return interval of less 
than 10 years.
Type 5- No mention of tides or storm surges in the descriptions of the events. 
One of the principal difficulties with instrumental tidal data from 
Scotland is that most tidal stations were only put in operation during the late 1960's and 
early 1970's. As a result the length of record is very short. The earliest tide gauge is 
from Aberdeen and dates from 1930. However it was possible to extend some aspects of 
the tidal gauge record for Aberdeen back to 1862 because of the work of Thompson 
(1914) who was able to calculate the mean annual tidal range for Aberdeen from 1862 
toto 1912 based on his own observations. This unique record gives an opportunity 
investigate cycles of mean annual tidal range over a 140 year period and this can be 
compared with the more recent work of Woodworth at aL (1991) who calculated the 
mean annual tidal range for most years from 1930-1988. As a result the Aberdeen 
record is the longest instrumental for the United Kingdom. Unfortunately thetidal record 
record is not complete over the 140 year timespan since no data is available for the 
period 1913-1929,whilst from 1963 onwards only the lowest and highest points in 
each cycle are known. 
In order to further examine the role of spring tides, an analysis of 
the storm surge component for each coastal flood and erosion event was attempted. A 
storm surge can be defined as a change in sea-level generated by an extreme weather 
event. They appear on sea-level records as distortions of the regular tidal pattern, and 
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are the most severe in regions of extensive shallow water Pugh (1985). This distortion 
can involve a gradual change in sea-level over a number of hours or can be rapid 
dependingon the type of meteorological system generating the surge. The storm 
surge component is usually calculated by subtracting the predicted tide height from the 
actual tide height. However, because of the relatively poor data coverage of Scottish tide 
stations it is only possible to calculate the storm surge component for a relatively small 
number of floods and erosion incidents. Where it is possible, the tide station closest to 
the location affected is used and in some cases data from two tide stations were used. 
3.5 Classification and Analysis of Coastal Impacts. 
The extreme events that have affectedScotlandare also examined in 
terms of their physical impacts on the coastline and estuaries as well as in terms of loss 
of life, injury or damage to property, infrastructure, business etc. The impacts are also 
analysed temporally in order to identify whether any periodicity occurs, and spatially 
by using the four-region classification as described previously. 
3.5.1 Classification of Coastal Impacts. 
A classification of impacts was devised based on an initial survey of 
a small number of the events. The eleven classes are : 
1) Loss of life, injuries. 
2) Marine - harbours, ships and boats, lighthouses and lightships. 
3) Infrastructure towns and villages, roads and streets, bridges, railway lines and-
stations, structures for the transmission of water, gas, electricity, cables, pipes, lines 
of communication and transport. 
4) Commercial - retailing, service and industrial buildings and stock, mineral 
extraction. 
5) Rural loss of agricultural land, farm buildings, livestock and crops, forestry.-
6) Public/Heritage public buildings, parks, sports facilities and grounds, historic-
48 
buildings and archaeological sites, military barracks and grounds, religious buildings 
and graveyards. 
7) Homes/Gardens houses, gardens, garden walls. -
8) Geomorphological/Hydrological coastal and estuarine defence works, sand bars,-
sand spits and other similar coastal features, river flooding associated with storms. 
9) Other reclaimed land.-
10) General Statements. 
11) No Impact Specified. 
3.5.2 Distribution of Coastal Impacts. 
In order to prevent the duplication of impactswhich are related to 
more than one type of incident the analysis is based on grouping impacts under 
particular types of incidents or combinations of types. This increased the number of 
types or combination of incident types to seven (Table 3.15). The most common 
occurrences are coastal flooding (127), coastal erosion (82) and events which caused 
both coastal flooding and coastal erosion (65). The least common occurring combination 
are incidents which involved coastal flooding, coastal erosion and sand movements. This 
classification reduced the total number of incidents recorded for Scotland to 335 
reported for 600 specific locations. 
Table 3.15 Classification Coastal Occurrences.of 
CF = Coastal floods only.
CE = Coastal erosion only. 
CF/CE = Coastal flooding and erosion. 
SM = Sandmovements. 
CF/SM = Coastal flooding and sand movements. 
CE/SM= Coastalerosionand sand movements. 
CF/CE/SM = Coastal flooding, erosion and sand movements. 
The initial analysis of the impacts was then focused on the overall 
frequency of impacts by event type and combination of event types. This was undertaken 
in order to reveal whether particular event types or combinations are associated with 
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particular types of impacts. 
3.5.3 Temporal Analysis of Impacts. 
The next stage in the analysis was to assess temporal variations of 
impacts by event types or combinations of event types. The aim was identify whether 
within each event type (e. g. coastal flooding) there are any cyclical variations in the 
types of impacts which occur. This analysis was undertaken for the post 1600 A. D. 
period for each of the event types and combinations. Only the four largest incident types 
or combinations were assessed in this way. 
In order to further examine the variations through time a second 
component was added. This is a classification of the type of coastline where the incident 
had occurred; open coastline, estuaries or 'mixed'. The 'mixed' category is needed because 
events often affected more than one location and some events affected locations on both 
types of coastline. This further examination of the temporal variations is needed because 
different types of coastline are likely to have a significant effect on the type of impacts 
received and as a result whether any cyclical variations could be identified by event type 
and combination of type of event. Again this analysis is undertaken at different 
timescales from 1600 A. D. onwards. 
3.5.4 Temporal Analysis of Impacts by Region. 
The final part of the analysis focused on whether different parts of 
Scotlandare affected by different types of impacts and whether different variations could 
be identified in these regions. Again as a basis for this a four-region classification of 
Scotlandwas used. Also the analysis was undertaken at different time intervals from 
1600 A. D. onwards and only for the four most commonly occurring event types and 
combinations. 
3.6 Comparison of the Scottish and NW European Chronologies. 
An assessment was also made of the uniqueness of the 
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chronologies of coastal flooding, coastal erosion and sand movements in Scotland with 
those established for other areas of NW Europe. This was primarily from countries 
around the North Sea basin. However, this was only a second choice as ideally it would 
have been better conceptually to compare Scotland with the Atlantic fringe of Europe 
particularly Ireland, Wales, France, Spain and Portugal. This was not done due to the 
lack of collated records of storms from these countries, the lack of English language data 
bases and the nature of the study associated with specialists in North Sea (sea) level 
change. As a result of these limitations it is likely that the Scottish record will be 
unique. The comparison with North Sea basin countries was accomplished by the 
assembly of chronologies of the same types of events as those found in Scotland and by the 
comparison of both individual events and by trends in each event type. 
3.6.1 Composition of Chronologies of NW Europe Coastal Flooding. 
Informationon coastal flooding in NW Europe is available for 
11 countries and provides data on 703 coastal floods from 800 A. D. onwards affecting 
1,006 national locations (Table 3.16). Appendix 1 provides a full list of non-Scottish 
coastal flood events used in this thesis. However, for comparative purposes with the 
Scottish chronology of coastal flooding, sufficiently detailed chronologies are only 
available for England, Germany and Denmark and for the Netherlands and Belgium up to 
1700 A. D. and the south coast of Ireland after 1840 A. D. There is a language bias in the 
construction of the comparative chronologies, in that nearly all of the information comes 
from English language publications or bilingual publications which fortunately included 
significant amounts of information for Germany and Denmark and also The Netherlands 
and Belgium up to 1700 A. D. Little English language information is currently available 
for France. These factors must be borne in mind in the comparisons which are made here 
of the incidence of coastal flooding in Scotland with other countries in NW Europe. 
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Table 3.16 Recorded Incidence of Coastal Flooding in NW Europe 
and Quality of Coverage. 
Country No. Of Coastal Floods Quality Of Coverage 
Germany 249 Very detailed chronology up to 1984. 
Netherlands 182 Very detailed chronology up to 1700, partial 
chronology thereafter. 
England 175 Very detailed chronologyfor East Coast, poor 
coveragefor other coasts. 
Denmark 153 Very detailed chronology up to 1984. 
Ireland 112 Very detailed chronology for Cork city only on 
from 1841 to 1988.south coast 
Belgium 71 Very detailed chronology up to 1700, partial 
chronology thereafter. 
Wales 13 Incomplete chronology. 
France 8 Incomplete chronologyfor Atlantic coast. 
Norway, Sweden 
and Poland 8 A few recordedevents. 
Ireland Nearly all of the coastal floods recorded for Ireland come from one study on-
Cork city on the south coast of Ireland from 1841 to 1988 (Hickey 1990). The 
comparative chronology for Ireland is therefore confined to one area on the south coast 
from 1841 onwards and is by no means complete. 
Wales - In total 13 events are recorded for Wales since the 12th century mostly from 
two documentary sources (Higgins 1933, Tooley 1985). With the relatively low 
numbers of recorded events and the lack of any consistent chronological work done on 
coastal flooding in Wales the comparative chronology must be viewed as incomplete. 
England - In contrast to the first two countries a very detailed chronology of coastal 
flooding exists for the east coast of England and the Thames estuary (Britton 1937, Lamb 
1991). However, little systematic work has been carried out on the S, SW and NW 
coasts of England. Two data sources are of critical importance in the construction of the 
English chronology. The first of these is the chronology assembled by Britton (1937), 
whose chronology critically assessed many early meteorological chronologies on England 
and eliminates many floods for which no contemporary references can be found. This 
was undertaken for the period up to 1450 A. D. The second critical work isassessment 
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the chronologyof NW Europeanstorms of Lamb (1991). Great care is taken to identify 
spurious events and to exclude these from the chronology,which covers the period up to 
1990. Many other sources of information were used in generatingthe English 
chronology including a number of partial chronologies. In total, 175 coastal floods were 
recorded as having affected England from the 11th century onwards. 
France Only 8 coastal floods were recorded as having affected the Atlantic coast of-
France. These events occur from the 11th to the 17th centuries only and are based on 
Gottschalk (1971,1975,1977). The French chronology is very incomplete with no 
contemporary information. 
Belgium As in the case of France most of the information on coastal flooding in-
Belgium comes from the work of Gottschalk (1971,1975,1977) and to a lesser extent 
that of Lamb (1991). There is a significant decline in the numbers of recorded Belgian 
coastal floods after 1700 A. D. and as such the Belgian chronology can only be seen as 
relatively complete up to 1700 A. D. Only 71 coastal flood events are recorded as having 
affected Belgium from the 11th century onwards. 
The Netherlands The- most important chronology on the Netherlands was compiled 
by Gottschalk (1971,1975,1977). Although written in Dutch, summaries of each 
event in English are also included in the volumes. This chronology is a very detailed and 
is an accurate account of all recorded Dutch coastal floods up to 1700 A. D. In 
constructing the compilation, an attempt was made to identify the original references of 
every coastal flood. However, in doing so a considerable number of events particularly in 
the early part of the chronology up to 1300 A. D. were found to be spurious or greatly 
exaggerated and this includes a number of 'well-known' major coastal floods. The 
principal problem with Gottschalk's work is that the chronology was only constructed up 
to 1700 A. D. and as a result there is a significant decline in the numbers of recorded 
events accessible in English after this date. Consequently the Dutch record can only be 
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considered complete up to 1700 A. D. A considerable amount of information on the Dutch 
coastal floods is also available from Lamb (1991) which to a much lesser extent covers 
the post-1700 A.D. period. In total, 182 coastal floods are recorded as having affected 
the Dutch coastline from the 11th century onwards. However, as a result of Gottschalk's 
detailed work and her attempts to verify their existence much information on coastal 
flooding on other countries around the North Sea is available from her chronologies and 
as such is extremely useful for comparative work up to 1700 A. D. 
Germany The available chronology in English which provides most of the-
information on both the German North Sea and Baltic coasts comes from a very detailed 
account of Danish coastal floods from the 9th century until 1984 (Gram-Jensen 1985), 
(see below). Also information is available from Lamb (1991). Despite the lack ofsome 
a direct German source, 249 coastal floods are recorded for Germany, the most for any 
area of NW Europe. 
Denmark - The most important work on the Danish chronology of coastal flooding was 
assembled by Gram-Jensen (1985). This study critically examines all available 
information on incidents of coastal flooding in historical times and attempts to trace the 
original sources of information. Like Gottschalk, Gram-Jensen found little or no 
evidence of many early and 'well known' events. His chronology includes 153 events and 
covers the period from the 9th century up to 1984 and represents a complete 
chronology up to the present day. Gram-Jensen also provided information on a very 
large number of events in other countries (e.g. Germany and in particular around the 
Baltic coast). 
3.6.2 Composition Of Coastal Erosion Chronologies For NW Europe. 
As a result of the more long-term nature of much coastal 
erosion, relatively few detailed chronological studies for NW Europe are available. In all 
for comparativepurposes only 71 records were obtained for most of the NW Europe 
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coastline (Table 3.17, Appendix 2) By contrast, the Scottish chronology consists of 
152 coastal erosion events. This highlights the importance of the Scottish chronology and 
the need for more work to be done in compiling chronologies of coastal erosion around 
NW Europe. 
3.6.3 Composition Of Coastal Sand Movements Chronologies 
For NW Europe. 
Although there are fewer non-Scottish sand movement events 
recordedfor NW Europe in comparisonto the number of coastal erosion events the 
information is more comparable because a much smaller number of coastal sand 
movement events exist for Scotland. In all 49 reported sand movement events were found 
to have affected 50 locations in 6 countries in NW Europe in comparisonto 61 events 
recorded for Scotland (Table 3.18, Appendix 3). This highlights the value of the 
Scottish record and the need for more work in the compilation of coastal sand movement 





of Coastal Erosion in NW Europe 
Country No. Of Coastal 
ErosionIncidents 
Quality Of Coverage 
England 27 Partial chronologyfor East Coast, poor coverage 
for other coasts (Jensen 1953, Lamb 1980, 





Incomplete chronology (Gram-Jensen 1985, 
Lamb 1991). 
Incomplete chronology up to 1700, no events 
afterwards ( Gottschalk 1975,1977, Lamb 
1991). 
Denmark 13 Incomplete chronology (Bird 1974, Gram- 
Jensen 1985). 
Ireland 4 A few events on Wexfordcoast in South-East 
Wales 4 
Ireland (Callery 1990). 
A few events (Dumfries And Galloway Standard 
1896, Higgins 1933, Lamb 1991). 
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Table 3.18 Recorded Incidence of Coastal Sand Movements in 
NW Europe and Quality of Coverage. 
Country No. Of Sand Movements Quality Of Coverage 
Wales 20 A partial chronology (Higgins 1933). 
Denmark 9 Very incomplete chronology (Lamb 1991). 
Ireland 8 Very incomplete chronology from 1700 A. D. 
onwards (Quinn 1977). 
England 7 Very incomplete chronology (Lamb 1991). 
Netherlands 5A few events up to 1700 A. D. (Gottschalk 1975 
and 1977 and Lamb 1991). 
Faroes 1A single event (Lamb 1991). 
3.6.4 Correlation Events Trends in Scotland and NW Europe.of and 
In order to assess the uniqueness of the respectiveScottish 
chronologies it is first necessary to consider whether individual events can affect more 
than one country and between which countries are these linkages more common. This 
contributes to the understanding of the uniqueness or otherwise of the Scottish 
chronologies and also whether it is also possible to identify any major storms that also 
affected large areas of NW Europe. To achieve this, a comparison between the dates of the 
Scottish events and those from the other chronologies from around North-West Europe 
was undertaken. It is important to make allowance for the rate of movement of the 
storms that produced the events as they travelled across this region. During this process 
it became apparent that similar conditions which produced a coastal flood in Scotland 
could then be associated with an episode of coastal erosion in The Netherlands and vice 
versa. The comparison of the trends in the three types of events for Scotland with those 
from NW Europe was undertaken in order to further examine the uniqueness or 
otherwise of the respective Scottish chronologies. Although the individual linkage of 
events between different countries may be low, it was considered possible that the trends 
exhibited in the different chronologies could be similar. This would highlight periods of 
increased activity over the region of NW Europe and would show that although the 
Scottish chronologies might contain mostly unique events that only affected Scotland that 
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these events were occurring in the context of clusters of similar events across NW 
Europe. This would possibly indicatethat the trends in the three types of events in 
Scotland are part of a larger coherent regional pattern for NW Europe. The examination 
of the trends in the chronologyfor each country compared with Scotlandwas analysed at 
different timescales. 
3.7 Analysis of Possible Causes of Variations in Coastal 
Flooding In Scotland. 
In this final section the methods used in the identification of the 
principal causes of the observed variations in the trends in coastal flooding in Scotland 
will be discussed. Despite the complexity of the climate system and the complicated non-
linearity (including feedbacks and delays) of many of the component relationships e.g. 
between sunspots and storms or EI Nino and flooding, an attempt is made to search for 
significant relationships. The use of simple regression analysis and other devices which 
normally test linear relationships within the climate system is justified because of the 
variable quality and uncertain nature of many of the data bases used, for example most of 
the El Nino records are based on a collection of the observations of individuals recording 
occurrences as far back as A. D. 1525, with sytematic observations only taking place 
this century. As with all historical data bases not based on systematic observation the 
resulting data sets must be considered as non-homogenous. Thus, great care must be 
taken when interpreting or drawing conclusions from these types of data bases simply 
because there may be no way of knowing how complete or representative the data base is 
and therefore how much it can be used for further analysis. Nevertheless, when this data 
base is the only one available on a particular phenomena over a particular time scale it 
should not be dismissed out-of-hand as it can provide valuable information. Given the 
essentially qualitative and non-homogenous nature of many of the data bases used, it 
would be unrealistic to use more sophisticated techniques e. g. auto regressions 
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or spectral analysis because any significant relationships discovered using these 
techniqueswould be unreliable and unusable. As a result of the non-homogeneityof many 
of the data bases used and the complexity of the climate system and the non-linearity of 
many of its components and sub system interactions it is likely that it will be difficult 
finding significant correlationsbetween Scottish flooding, erosion and sand movements 
with a range of regional, hemispheric and global causative agents. The initial 
examination in earlier chapters was with direct controls on flooding erosion and sand 
movements particularly storms, in particular their magnitude and frequency. However, 
most of the three types of recorded events were associated with extra-tropical as 
opposed to tropical storms with a few exceptions. 
Tropical storms are associated with non-frontal weather, low coriolis 
values and are generated by strong evaporation within warm oceans. Their magnitude 
represents a response to large scale convection and heat release (Lamb 1982). The 
storms responsible for the bulk of the phenomena considered in this thesis are associated 
with frontal weather systems. These storms arise as a result of the dynamical 
interaction of air masses of contrasting temperatures and densities and principally 
involve the interaction of warm moist sub-tropical airmasses being forced against and 
above cold, dry denser polar air masses (Lamb 1991). The zones of cyclogenesis are 
from within this area of airmass collision and storms formed in this manner over the N. 
Atlantic Ocean which subsequently travel across Britain are responsiblefor episodes of 
storminess. The intensity of any storm is also related to the nature of the mid-latitude 
jet stream. Where the jet stream is not subject to high altitude meanders mid-latitude 
cyclones in the troposphere tend to pass over land masses relatively quickly thus 
resulting in short-lived storms. However, where jet streams are sluggish and the 
incidence of meanders is high cyclones, once generated tend to persist for considerable 
periods of time and thus result in the increase in intensity of individual storms 
58 
(Lamb 1991). 
The second examination is the search for indirect controls or mechanisms 
which primarily operate at regional, hemispherical or global levels. The regional 
factors are land-based and sea surface temperature data from Britain, tidal range data 
from Scotland and Icelandic sea ice. The hemispheric factors considered are explosive 
volcanic activity and the North Atlantic Oscillation Index and the global factors are EI 
Nino and sunspots. 
The analysis is initially done at two levels, the first of which is a 
straight-forward visual comparison at three time scales (quarter century, decadal and 
annual), for example comparing the annual incidence of coastal flooding in Scotland to 
the annual number of gale days in Edinburgh. If there is some visual similarity between 
the trends in the two sets of data it might indicate some causal relationship between the 
two. It might also be the case that an inverse relationship could exist between the two 
sets of data. Clearly, this is very inexact and does not include circumstances when the 
two sets of data are similar over part of the time period for which there is data 
available. It must be highlighted that these comparisons are based on the recorded data 
whether historical or instrumental or both and as such may be considered as spuriously 
accurate. It must also be emphasised the generally increasing quality and reliability of 
the records over time. 
Thesecond approach adoptedis to useSpearman's Rank Order 
Correlation. This is selected in this study because "it is used when the detailed accuracy 
of the interval data is in some doubt but the information is still suitable for providing 
ranked data" (Shaw and Wheeler 1985: 156), (Appendix 4 contains the formula for 
calculating this statistic). This technique is more suitable for the investigation as both 
the coastal flooding chronology for Scotland and many of the chronologies of the various 
causal factors fit into this type of interval data. Secondly, the technique does not lose its 
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validity when a significant amount of the data consists of low or equal values. In these 
cases the results of many standard statisticaltests such as Chi Squares become invalid. 
All the Spearman'ssignificance values are exact as opposed to givingthe values at the 
90%, 95% or 99% significance level. 
At the second level the various factors identified as probable 
causes were examined in relation to each other. This was attempted in order to identify 
whether there are any systematic relationships between different causal factors which 
could be related back to variations in coastal flooding in Scotland. This was primarily 
carried out using visual comparison as above, and at all three time scales, but especially 
at the annual scale. This also involves discussion of how the climate and weather of NW 
Europe operate and includes discussion of some factors not examined earlier. 
3.8 Summary 
The methodology used in this dissertation is that of historical 
climatology. This is the use of documentary data (in this case direct observation data) to 
develop chronologies of coastal flooding, erosion and sand movements so that their spatial 
and temporal variations can be examined, and their causes identified. Firstly the three 
types of phenomena under investigation were defined. In undertaking this approach great 
care must be taken with the authenticity of the documentary sources, the spatial and 
temporal coverage of the sources, the dating of events (due partially to the 
changeoverfrom the Julian to the Gregorian calendar) and interpreting the text. 
A wide variety of types of documentarysources were used 
including the three Statistical Accounts of Scotland, histories of port towns, existing 
weather compilations and chronologies of extreme events and newspapers and many 
others. To cope with the above mentioned difficulties a number of classification schemes 
were devised in order to standardise the use of the documentary data and where available 
instrumental data. These included classification schemes on the reliability of the 
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informationsource and the data contained within, the magnitude of events, sub-types of 
the three phenomena under investigation, storm duration, severity of tides and the 
different types of impacts generated. 
In order to give the Scottish recordsa context chronologiesof 
similar events from NW Europe were constructed and their spatial and temporal 
variations are also assessed. In the examination of the causes of variations of coastal 
floods, each possible factor was assessed at an individual level both visually (searching 
for matching trends) and statistically using Spearman's Rank Order Correlations and 
collectively in order to see whether causal factors were operating together in aiding the 
generationof coastal floods. 
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CHAPTER 4 COASTAL FLOODING 
The aim of this chapter is to examine the changing spatial and 
temporal patterns of coastal flooding in Scotland and to investigate causes from the 
earliest documentary records in the last millennium up to 1991 A. D. Coastal flooding is 
defined here as the inundation by the sea of land not normally flooded, whether on the 
open coast or in estuaries (Whittow 1984). In the case of estuarine flooding only those 
events where a marine origin has been clearly identified have been included. An attempt 
is made to investigate the changing incidence and spatial variability of coastal floods, the 
synoptic climatology of the events as well as the influence of tides on these events. 
Finally, case studies of five of the most extreme coastal floods are presented (see 
Appendix 5 for details of all Scottish coastal floods). 
Storms generally consist of low atmospheric pressure and high winds 
and if severe enough can generate coastal floods. This occurs because for every 1 mb 
drop in pressure there is an associated rise of 1 cm in sea level and combined with 
strong onshore winds can generate coastal flooding as the rising water is pushed 
onshore (Vlies and Spencer 1995). However, most coastal flooding occurs when 
storms and the associated surge of water occur at or near high tide especially if these 
are spring tides (Ward 1978). Other critical factors include the nature of the coast 
(rocky or sandy, consolidated or unconsolidated), previous storm damage and human 
activity (Coch 1995). So, there is some element of chance whether a storm will 
generate a coastal flood, it depends on a number of intervening factors mentioned above. 
In the case of estuaries the position is further complicated as the shape of estuaries 
which tend to enhance or diminish the surge generated by a storm increasing or 
decreasing the likelihood of flooding (Ward 1978). Similarily, the fluvial water level in 
the estuary may increase or decrease the likelihood of flooding (Hickey 1990). 
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4.1 Temporal Analysis of Coastal Floods. 
4.1.1 Quarter century and decadal analysis. 
At this time scale a detailed picture of the changing incidence of 
coastal flooding in Scotland is revealed. A low level of recorded floods occurs for the 
period prior to 1599 (Figure 4.1). From 1600-1674 there is a rising incidence of 
floods with 9 events having taken place between 1650-1674. A decline in the number 
of recorded floods occurs from 1675-1749 while between 1750-1874 there is an 
increase in the number of recorded floods with a particularly large increase between 
1825-1849 (13 events) and 1850-1874 (35 events). This latter period represents 
the time period with the most recorded floods. Similarily high values are recorded for 
each of the periods 1875-1899 and 1925-1949. Thereafter, a gradual decline in flood 
frequency is evident although it must be noted that the period 1975-1991 is not a full 
25 year period and the eventual total for this time interval seems likely to be high. 
Inspection of the data shows that a peak of recorded activity occurs in part 
of the so called 'Little Ice Age' during the period 1650-1674. A second peak of increased 
recorded flooding took place in the mid 1800's between 1850-1874 (Figure 4.2). 
However this period is associated with the widespread development of local and regional 
newspapers in Scotland resulting in the inclusion of large numbers of localised floods 
unlikely to have been recorded in earlier periods. The possible impact of this 
consideration is discussed earlier in the methodology chapter. 
At a decadal level, further variations in the incidence of coastal 
flooding in Scotland can be discerned. Nine distinct periods of increased coastal flood 
activity can be identified (Figure 4.3). These are the 1620's, 1650's, 1660's and 
1690's during the so called 'Little Ice Age' (Lamb 1977). There are few records of 
floods between 1700 and the 1780's. Further periods of increased numbers of coastal 
floods occur in the 1790's, 1830's, 1850's, 1860's, 1890's and 1970's. A logarithmic 
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Figure 4.1 Recorded Coastal Floods 
1 In Scotland Per Quarter Century:
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plot of the incidence of coastal flooding per decade in Scotland also reveals a similar 
pattern of increased flood occurrence. The logarithmic plot was completed in order to 
minimise the effects of variations in coverage of the data sources against a backdrop of 
generally increased quality of coverage both geographically and temporally 
(Figure 4.4). 
4.1.2 Annual Analysis. 
An investigation of the annual variation in the occurrence of 
coastal flooding in Scotland reveals a number of years with 2 floods including 1655, 
1795,1811 and 1849 (Figure 4.5). After 1849 higher numbers of floods are recorded 
for individual years. The main peak of floods at an annual level occurs in the 1850's and 
1860's and this period can be subdivided into two distinct time intervals. The first is 
from 1850-1852 with 10 coastal floods recorded in three years, while the second is 
between 1868-1869 with 11 coastal floods recorded in two years. From 1850 onwards 
only a small number of years have 3 or more coastal floods recorded (Figure 4.5). These 
include the years 1850,1852,1863,1868,1869 with 8 floods (the largest number 
of recorded floods in any year), 1877,1896,1912,1921,1930 and 1947 with 4 
floods. It should also be noted that there are a large number of years with no recorded 
floods in Scotland. Clusters of years with no recorded events are also common 
(e. g. 1643-1652; 1671-1687; 1707-1719; 1722-1733; 1735-1759 and 
1766-1782). After 1800 A. D. three coastal flooding for 5 orclusters of years without 
more consecutive years occur for the time intervals 1840-1845,1884-1889 and 
1961-1965 inclusive. 
In order to identify the existence of periodicity or persistence in 
the data set the annual coastal flood frequencyseries was subject to a simple linear trend 
regression as the series is non-stationary.The regression is statistically significant and 
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was performed on the stationary time series of residuals from the regression (Figure 
4.7). The residual plot suggests three individual years with above average annual coastal 
flood frequency and one major period when there were a considerable number of years 
with above average annual coastal flood frequency. The three individual years are 1655, 
1795 and 1811. The major period is from 1850-1947 and includes the years 1850, 
1852,1863,1868,1869,1877,1896,1912,1921,1930 and 1947. 
In order to clarify further the identification of periods of 
increased coastal flood incidence, the changing rates of occurrence were examined using a 
cumulative frequency graph (Figure 4.8). The graph was divided into groups of 20 
floods starting with the earliest in the chronology. Rates of one or more floods per year 
occur during three (1836-1855; 1856-1869 and 1896-1912). During theperiods 
present century the rate of flooding declined between 1913-1970, but has subsequently 
increased between 1971-1991. 
4.1.3 West Coast Storms. 
In order to compensate for the lack of recorded coastal floods on 
the west coast of Scotland, but particularly the northwest, data on shipwrecks caused by 
storms was assembled using the work of Moir and Crawford (1988 and 1994). This new 
storm data includes a number of storms which were associated with coastal floods 
(for example 21 December 1894 and 28 November 1897), but also identifies a number 
of storms when no coastal flooding was recorded in the documentary material already 
assembled (for example 23 January 1770,20 October 1928 and 26 Februray 1982). 
Most storms which caused west coast shipwrecks were not associated with any recorded 
coastal flooding in this record (see Appendix 6 for a full list of west coast 
storm-inducedshipwrecks).At a decadal level when the incidence of storms associated 
with shipwrecks is comparedto the incidence of coastal flooding in Scotland there is very 
little similarity with the exception of the period 1880's, 1890's and 1900's 
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(Figure 4.9). However, this shipwreck/storm record does not pick out the main period 
of increased coastal flooding in the 1850's and 1860s. 
4.1.4 Flood Magnitudes. 
In order to allow for the varying geographical and temporal 
coverage of the data more reliable information on periods of increased coastal flooding 
incidence can be derived by exclusion of localised events (Table 4.1). Floods were 
divided into three sizes local, intermediate and large based on the number of 
locations affected. Within the 17th century, 5 of 8 intermediate and large scale floods 
took place in the period 1650-1669 indicating that this particular period of the 'Little 
Ice Age' had a considerable number of severe coastal floods (Lamb 1991) (Figures 4.10 
and 4.11). During the 1700's only 19% of floods occur within the intermediate and 
large categories. There is a substantial increase in the number of intermediate and large 
floods during the 1800's; but there is a decrease to 16% of the total number of floods for 
that century. During the 19th century most events took place between 1875-1899 and 
in particular during the 1890's (Figure 4.10 and 4.11). By contrast, during the 
1900's there was a substantial increase in the number of intermediate and large-scale 
floods. This is particularly evident for the period between 1925-1949 with 10 of the 
23 intermediate and large scale floods for this century having taken place. It was not 
possible to identify the month of of 170 of the 199 recorded floods (Figure occurrence 
4.12). Of the remaining 29 floods most took place in late autumn or winter with very 
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Figure 4.10 Frequency Of 
Large Floods in Scotland 
Century: A. D. 1400-1991. 
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Table 4.1 Classification Of Recorded Coastal Flood Magnitudes 
Local Events which cause flooding in a maximum of 3 specific locations, each specific -
location being a village, town, parish, or a small rural or coastal area. 
Intermediate Eventswhich affect between 4 and 6 specific locations and up to a-
maximum of 2 counties and/or 1 estuary; the latter two being accepted when multiple 
locations are implied but not specified. 
Large Events which affect at least 7 specific locations and a minimum of 3 counties-
and at least 2 estuaries and/or when the location is only described as a particular 
coastline or as Scotland as a whole. These last four categories are only accepted when 
multiple locations implied but not specified. are 
4.2 Spatial Analysis of Coastal Floods. 
4.2.1 Introduction. 
This section investigates the locations of coastal floods primarily 
on mainland Scotland in order to identify whether there are any distinct spatial 
variations (Figures 4.13-4.18). However it must be noted that there is poor coverage 
of data from the NW Scotland and outlying islands, (the Outer Hebrides, the Orkney Isles 
and the Shetland Isles), owing to a lack of suitable documentary records and an absence of 
fully indexed newspapers that would have aided the identification of coastal floods. These 
areas are also areas of low population and as a result the likelihood of coastal floods being 
recorded is considerably less than in other parts of Scotland. 
4.2.2 The Four-Region Division Of Scotland. 
In order to analyse spatial variations in the occurrence of the 
flood-affected locations more comprehensively, Scotland was divided into four regions 
(Table 4.2 and Figure 4.19). Spatial analysis of the chronology of coastal floods shows 
that there have been repeated changes in the parts of Scotland most affected by floods 
(Table 4.3). The period between 1675-1699 A. D. represents the peak of the 'Little Ice 
Age' (Grove 1988). During this time half of all the coastal floods that affected Scotland 
occurred in the SW region. This is in marked contrast to most of the rest of the quarter 
century periods with the exception of the period between 1925-1949. During the rest 
of the quarter century time intervals most of the coastal floods occurred either in the NE 
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Figure 4.14 Coastal Flooding in Scotland A. D. 1700- 1799. 
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Figure 4.16 Coastal Flooding in Scotland A. D. 1850 1899.-
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Figure 4.17 Coastal Flooding in ScotlandA. D. 1900 1949.-
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or SE regions. 
Table 4.2 Divisional Classification 
South-West consisting of the counties of Dumfries and Galloway and Strathclyde.-
North-West consisting of the counties of the Highlands from 50 W including Fort -
William and the Outer Hebrides. 
North-East - consisting of the counties of the Highlands from 50 E, Grampian, the 
Orkneys and Shetlands. 
South-East consisting of the counties of Tayside, Central, Fife, Lothian and the-
Borders. 
Table 4.3 Percentage Distribution of Coastal Floods According to 
Region per Quarter Century, 1600-1991 A. D. 
Quarter Century SW NW NE SE Unassigned*Total Events 
1600-1624 25% 50% 25% 4 
1625-1649 20% 50% 30% 5 
1650-1674 28% 72% 9 
1675-1699 50% 17% 33% 6 
1700-1724 50% 25% 25% 4 
1725-1749 100% 1 
1750-1774 33% 67% 3 
1775-1799 13% 75% 12% 8 
1800-1824 28% 72% 9 
1825-1849 11% 8% 46% 35% 13 
1850-187.4 28% 5% 57% 10% 35 
1875-1899 42% 2% 23% 33% 23 
1900-1924 41% 26% 28% 5% 23 
1925-1949 67% 8% 17% 8% 18 
1950-1974 35% 3% 30% 30% 2% 16 
1975-1991 29% 24% 38% 9% 14 
* The Unassigned category only refers to a very small number of coastal floods 
which were specified as occurring in Scotland and not in any particular region. 
4.3 Classification of Coastal Flood Types. 
4.3.1 Event Types. 
An attempt was made to devisea classification of floods based on the 
categories of coastal floods outlined by Hickey (1990) and Tyrrell and Hickey (1991), 
(Table 4.4). The results show that, not unexpectedly, 83% of the floods are Type 1 
floods (Table 4.5). The next most common event is Type 3 with 8% of the total. Prior to 
1600 A. D. nearly all of the floods were Type 1 and during the following four centuries 
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Type 1 floods were also the most frequent. However, during the 1800's 10 of the 80 
floods are classified as Type 3. Of these, 7 took place between 1850-1874 and 
constitute 20% of the total for that period. This period 1850-1874 is the only interval 
when there was a significant number of flood types other than Type 1. 
Table 4.4 Classification of Coastal Flood Types (after Hickey 1990 
and Tyrrell and Hickey 1991). 
Type 1- Open coast and estuarine flooding caused by marine sources. 
Type 2- Estuarine flooding caused predominantly by marine sources 
but with some fluvial contribution. 
Type 3- Estuarine flooding caused by both marine and fluvial sources. 
Type 4- Estuarine flooding caused predominantly by fluvial sources 
but with some marine contribution. 
Type 5- Open coast or estuarine flooding caused partially by anthropogenic
interference. 
Table 4.5 Incidence of Coastal Flood Types per Quarter Century, 
738-1991 A. D. 
Quarter Century Types 12345 Total 
up to 1599 7 1 8 
1600-1624 1 43 
1625-1649 5 5 
1650-1674 7 2 9 
1675-1699 5 1 6 
1700-1724 4 4 
1725-1749 1 1 
1750-1774 3 3 
1775-1799 5 1 2 8 
1800-1824 9 9 
1825-1849 9 1 2 1 13 
1850-1874 24 1 7 3 35 
1875-1899 19 2 2 23 
1900-1924 21 2 23 
1925-1949 16 2 18 
1950-1974 15 1 16 
1975-1991 13 1 14 
Total 166 6 16 7 4 199 
% Total 83% 3% 8% 4% 2% 100% 
4.4 Airflow Patterns, Wind Data and Depression Tracks. 
4.4.1 Introduction. 
This section examines the synoptic causes of individual floods by 
analysing different data, including classification of daily airflow type over Great Britain 
87 
and Ireland, spells of stable airflows, the occurrence of gales, the documentary records 
of wind patterns and the occurrence of depressionsand their tracks from synoptic 
charts. 
4.4.2 Lamb's (1972) Airflow Patterns. 
A classification of airflow patterns on a daily basis was undertaken 
by Lamb for the interval 1861-1971 for Britain and Ireland (Lamb 1972). 
Lamb identified 7 principal airflow types and a large number of hybrid types. This 
classification system is not without its problems, the primary one being that Lamb used 
only one airflow type per day as being representative of the airflow over Britain and 
Ireland. However, this designated airflow may not be as representative of areas near the 
periphery like Scotland. The airflow pattern for the day of flooding for each coastal flood 
in Scotland has been compiled, where possible, using Lamb's classification from 
1861-1971 (Table 4.6). It was possible to use Lamb's classification for 88 floods. 
Most floods are associated with two particular types of airflow: 'Westerly and Cyclonic' 
and 'Cyclonic hybrids'. It should be noted that nearly a third of the flood days designated 
as having 'Cyclonic' airflows were classified by Lamb as 'Cyclonic Westerly' thus 
further emphasising the importance of westerly winds in the generation of coastal and 
estuarine floods in Scotland. A comparison of the overall frequencies for the period from 
1861-1971 indicate that two types of airflow are significantly over-represented in the 
chronology: 'Westerly and Cyclonic' and 'Cyclonic hybrids' (Table 4.7). Two airflow 
types are significantly under-represented: 'Anticyclonic plus Anticyclonic hybrids' and 
surprisingly, 'Easterly airflows' which only account for only 1 of the 88 events. 
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Table 4.6 Incidence of Airflow Patterns on Coastal Flood Days, 
1861-1971 A. D. 
AIRFLOWTYPE FREQUENCY TOTAL NUMBER OF EVENTS 
W 33 33 
NW 4 4 
N+ Hybrids 
N 5 
NE 0 5 
E 1 1 
S+ Hybrids 
S 3 












CSW 1 29 
Total 88 
Table 4.7 Comparison of Airflow Patterns of Coastal Flood Days 
with Lamb's (1972) Classification, 1861-1971 A. D. 
AIRFLOW TYPE LAMB'S % OCCURRENCE COASTAL FLOOD DAYS 
W 26.9% 37.5% 
NW 4.9% 4.5% 
N+ Hybrid 7.9% 5.7% 
E 8.1% 1.1% 
S+ Hybrids 9.0% 8.0% 
A+ Hybrids 26.2% 8.0% 
C+ Hybrids 17.0% 33.0% 
4.4.3 Synoptic Climatology of Lamb (1950). 
Earlier work by Lamb (1950) on daily airflow patterns 
revealed regularly occuring long periods of weather with one or more characteristic 
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airflow type. Lamb's study of these phenemona was completed for the 50 year period 
1898-1948. The present analysis shows that of the 42 Scottish floods identified in this 
period, only a third occurred within a designated weather 'spell' defined as a period of 
greater than 25 days "marked by persistence of one or another easily recognised and 
definable airflow type" (Lamb 1950: 396). In this study the most commonly occuring 
spell was associated with Westerly airflows (Table 4.8) and again this emphasises the 
importance of this airflow in aiding the generation of flood events in Scotland. The 
duration of these spells varied from 26-66 days with a mean duration per spell of 
37 days. 
Table 4.8 Airflow Types and Coastal Floods. 
NUMBER OF FLOODS TYPE OF AIRFLOW 
8 Westerly airflows. 
3 Westerly with Cyclonic airflows. 
1 Southerly with Westerly airflows. 
1 Predominantly Cyclonic but with Westerly, 
Northwesterly and Northerly airflows 
also occurring. 
4.4.4 Principal Wind Directions. 
An attempt was made to identify principal wind directions for each 
flood through the use of surrogate historical and instrumental data. There are a number 
of difficulties in using such measurements owing to the variations of winds during 
individual storms or gales, localised topographic effects and difficulties in identifying a 
locations have principal wind direction for a large event when a number of different 
been affected by winds from different directions. In the latter case, the wind direction 
that has been mentioned the most number of times is taken as the principal wind 
direction. It should also be noted that nearly 40% of the events have no wind direction 
data because they took place prior to the use of instrumental data. 
Overall it was possible to identify a dominant wind direction for 
123 coastal floods. The most frequently recorded wind directions were from the SW and 
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W (Table 4.9). These two directionsaccount for nearly 50% of the total and emphasise 
the importanceof these wind types in aiding the generation of coastal floods. Until 1824 
the description of most events did not includeany indication of wind direction. Between 
1825-1849 most floods were associated with N and E winds. From 1850-1974, 
however, the principal wind directions associated with coastal floods were recorded from 
the SW and W. Between 1975-1991,N and SW winds were also importantas the most 
frequently recorded wind directions. 











4.4.5 Coastal Floods and Gales. 
The importance of westerly airflow in contributing to flood 
development prompted an examination of the historical data on gales. The descriptions 
show that 119 out of 199 coastal floods were associated with gales. A gale here is defined 
as a recorded or observed period of high winds which were likely to be greater than 
Beaufort Force 7 (32-38 m. p. h. ) and likley to have lasted longer than 10 minutes. The 
most commonly mentioned recorded directions for the gale or storm associated with the 
individual coastal flood were for the SW and W (Table 4.10). 
Most of the coastal floods with recorded gales prior to 1700 A. D. do 
not have any specified wind direction (Table 4.11). In the descriptions of 10 of the 16 
floods that took place during the 1700's in which gales were recorded only 5 had 
specified directions. By contrast during the 1800's only 41 out of 80 floods were 
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associated with a gale. Study of the directionof those winds showthat the dominant wind 
direction was from the SW. The importance of gales dominated by W winds or with aW 
component continued throughout the 20th century. During this period 46 of 71 coastal 
floods were associated with gales and most of these 46 were associated with winds from 
the SW (Table 4.11). 











4.4.6 Principal Wind Directions and Affected Regions 
In order to examine further the role of principal wind directions in 
aiding the generation of coastal floods the wind directions were compared with the 
locations within Scotland affected by flooding. This was undertaken using a 4-region 
division of Scotland as discussed in Section 4.2.2. Most attention is given here to the 
period from 1825 onwards when most floods are associated with known wind regimes. 
Between 1825 and 1849, NE and E winds occurred most frequently and the most affected 
regions were the North-East and South-East. From 1850 until 1874 the most frequent 
wind directions were from the W and SW and were associated with the same areas as 
described above. This 25 year interval records the period when floods occured most 
frequently in Scotland. However from 1875-1974, although the most frequently 
occuring winds remained the same, the most affected regions were the South-West and to 
a lesser extent the SE Scotland. More recently (since 1975), a change has started to 
occur with the most frequently occurring wind directions being from the N and SW and 
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affecting both the North-East and the South-West of the country. This indicates that the 
conditionsfor generating considerable numbers of floods on both coasts of Scotland may 
be starting to occur in a similar manner to those during the period 1850-1874 but 
with a more northerly emphasis. 
Table 4.11 Recorded Gales during Coastal Floods and their 
Associated Direction. 
GALES RECORDED MAIN RECORDED GALES NOT TOTAL 
NUMBER 
DIRECTION RECORDED OF EVENTS 




1600-1699 18 14 Unspecified 6 24 
4 Easterly 


























4.4.7 Tracks of Mid-Latitude Cyclones 
From 1875 onwards synoptic charts are available for the area of 
the NE Atantic and the North Sea with the exception of the period 1915-1935. Of the 
61 events which these charts cover, 40 are associated with depressions travelling over 
or nearto Scotland (Figure 4.20). In some cases more than one event is associated with a 
particular depression track and some events are associated with two depressions. Most of 
the depression tracks are from west to east (Table 4.12). Inspection of Table 4.13 
shows that W and SW depression tracks occur most frequently between 1875-1899 
and after 1950. 













Figure 4.20 The Paths Of Depression Tracks Associated 
With Coastal Floods A. D. 1875 1991-
95 
Table 4.13 Tracks of Mid-Latitude Cyclones and Coastal Flooding, 
1875-1991 A. D. 
DEPRESSIONS DIRECTION NUMBEROF EVENTS 
RECORDED EVENTS WITHOUT 
AFFECTED DEPRESSIONS 











1936-1949 32 Westerly 54 
1 North-westerly 




1975-1991 96 Westerly 93 
2 South-westerly 
1 Southerly 
* No synoptic charts available for the period 1914-1935. 
** A small number of the events are associated with several depressons 
occurring simultaneously in the geographical area examined. 
*** Low pressure cells which appear only briefly on one of the synoptic charts 
examined for the flood and are not present on the following synoptic charts. As a 
result it is not possible to assign a direction to their movement. 
4.4.8 Duration of High Winds Associated with Coastal Flooding. 
This part of the analysis used three sources of information the-
descriptions of the floods, instrumental weather data and synoptic charts. Using these 
sources of information the storms associated with coastal floods were classified into 
three types according to the duration (Table 4.14). 
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Table 4.14 Duration of High Winds Associated with Coastal Floods. 
Type 1- Where gale force winds (Beaufort Wind Scale of 7 or more) are recorded 
for less than 5 hours or where no information is available on the duration of the storm. 
Type 2- Where gale force winds are recorded for between 5 and 9 hours. 
Type 3- Where gale force winds are recorded for 10 hours or more. 
Prior to the 1850's only 4 coastal floods were associated with 
storms with gale force winds of greater than 5 hours duration (Table 4.15). This was 
possibly due to two factors; lack of information in the documentary data about storm 
duration or that long-duration storms did not take place. All 4 coastal floods associated 
with storms and gale force winds of greater than 5 hours duration occurred during the 
17th century (Table 4.15). Unfortunately only 2 of these had wind direction data. The 
first of these was the flood of 12-15th of October 1621 which was associated with an 
Easterly type 2 storm of between 5 and 9 hours duration. The second occurred on the 
20th of December 1655 when the coastal flood was associated with a North Easterly type 
3 storm of 10 hours or more duration. In February 1655 a long duration type 2 storm 
occurred, but no wind direction data is available. The remaining long-duration storm 
was a type 3 storm that took place during 1688 although no wind direction data is 
available. These 4 long-duration storms occurred as the 'Little Ice Age' was reaching its 
coldest and most stormy period (Grove 1988). No long-duration storms are recorded in 
the available documentary data once there was an amelioration in the climate of NW 
Europe after the coldest part of the 'Little Ice Age' until the decade of the 1850's. 
From 1850 until 1991,26 coastal floods were associated with 
storms with gale force winds of greater than 5 hours duration. This is partially a result 
of the availability of instrumental wind data from meteorological stations around 
Scotland from this time onwards. Most of these are type 3 storms with gale force winds 
of 10 hours or more duration. Half of the storms are from the NW or SW and most of the 
remaining storms have some westerly component. Surprisingly, only a very small 
number of storms have an E component given that many coastal floods took place on the 
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east coast of Scotland. From 1850 onwards the long-durationstorms took place during 
three time periods (Table 4.15). These were in the 1860's where 2 out of the 3 storms 
had a SW component, from 1900-1929 where of the 9 storms of long duration, 3 
each were from the NW or had a SW component. From 1950,10 long-duration storms 
took place with 4 having a NW component and 3 with an E component.This is the 
only other time period apart from the 2 storms in the 1600's when an E component 
was important. 
4.5 Tides and Storm Surges. 
4.5.1 Historic Tidal Data. 
In order to examine the role of tides as a contributing factor 
to coastal flooding the documentary data is classified into five types (Table 4.15). 
This is primarily based on the size of the event and an estimate of its return 
interval. 
Table 4.15 Duration and Direction of Gale Force Winds Associated 
with Coastal Flooding per Decade, 1620-1991 A. D. 
TYPE1 TYPE 2 TYPE 3 
1620-1629 2ND* 1E 
1630-1639 2ND 
1640-1649 1ND 
1650-1659 2ND 1ND 1NE 
1660-1669 4ND 
1670-1679 1ND 
1680-1689 1ND 1ND 
1690-1699 4ND 
1700-1709 2 1WSW-NW, 1ND 
1710-1719 




1760-1769 3 1NE, 2ND 
1770-1779 
1780-1789 2 1SE, 1ND 
1790-1799 6 1E, 1NE, IN, 3ND 
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Table 4.15 Continued 
TYPE 1 TYPE2 TYPE 3 
1800-1809 2ND 
1810-1819 5 1NE, 4ND 
1820-1829 4 1SW, IN, 2ND 
1830-1839 72N, 1W, 4ND 
1840-1849 42E, 1SE, 1ND 
1850-1859 13 1NW, 1 NE, 1ND 1 Sw 
1860-1869 15 5W, 5SW, 1NW, 1 NE 2 1SW, 1W-SW 
1 NE, 1S, 1ND 
1870-1879 7 2W, 1NE, 4ND 1 NW 
1880-1889 5 3W, 1NW, 1SW 
1890-1899 12 3SW, 2SE, 2W 1 Sw 
IS, INK IN, 2ND 
1900-1909 5 3SW, 2ND 1 NW 2 1SW, 1S 
1910-1919 6 2S, 2NE, 1SW, 1NW 3 1W, IN, 1SW 
1920-1929 5 3SW, 1S, 1ND 3 2NW, 1W 
1930-1 939 8 2NW, 2SW, 1W, 3ND 1 S-SW 
1940-1949 7 2W, 2SE, 1S, 2ND 
1950-1959 4 1W, 15W, 2ND 2 1NW-N, 1SE 
1960-1969 3 2SW, 1ND 2 1ENE, 1NW 
1970-1979 7 3SW, 1SE, 1NE, 3 1S-SW, 1NW, 1S 
1W, 1E 
1980-1 989 4 2N, 1SE, 1SW 2 1NW, 1NE 
1990-1991 2 1W, 1ND 1 SW 
* ND No wind direction given.= 
Table 4.16 Classification of Data on Tidal Severity 
Type 1- Very Severe tides with level heights with a return - very exceptional water 
interval of 50 years or more. 
Type 2- Severe exceptional tides with water level heights with a return interval of-
between 25 and 49 years. 
Type 3- Moderate moderately exceptional tides with water level heights with a -
return interval of between 10 and 24 years.
Type 4- Normal normal high or spring tides with water level heights with a return -
interval of less than 10 years.
Type 5- No Tidal Data No mention of tides or storm surges in the description of the-
flood. 
Approximately half of the floods took place during Type 4 tidal 
regimes (Table 4.16). By contrast there were only 6 occasions when coastal flooding 
was associated with a Type 1 tidal regime. Inspection of Table 4.16 shows a number of 
periods of increased frequency of Type 1 and 2 tidal regimes. During the 1600's two 
periods of increased of tide types 1 and 2 occur: from 1600-1624 andoccurrence 
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1650-1674. Throughout the 1700's there was only 1 occurrence of a type 1 or 2 tide. 
The next period of increased occurrence of type 1 and 2 tides was between 1800-1824 
with 2 incidences. Two further periods of increased incidence of type 1 and 2 tides can be 
identified; firstly between 1850-1874 with 5 occurrences and secondly from 
1900-1949 with 9 occurrences. With the exception of the 18th century there is some 
indication that every second 25 year period has an increased incidence of type 1 and 2 
tides. However, it is not possible to indicate whether the last period of the study 
continues this trend since it is incomplete and only covers 16 years. The six Type 1 tides 
occurred in 16 September 1616,12 October 1839,1907 (date not clear), 17 
December 1921,6 January 1960 and 28-29 September 1969. 
Table 4.17 Variations in Recorded Tidal Severity per Quarter 
Century and Coastal Flooding According to Tide Type 
TYPES 1 2 3 4 5 
up to 1599 1 6 1 
1600-1624 1 1 2 
1625-1649 3 2 
1650-1674 2 3 1 3 
1675-1699 1 5 
1700-1724 1 1 2 
1725-1749 1 
1750-1774 1 2 
1775-1799 7 1 
1800-1824 2 3 2 2 
1825-1849 1 5 7 
1850-1874 5 12 13 5 
1875-1899 3 7 10 3 
1900-1924 2 3 5 10 3 
1925-1949 4 6 7 1 
1950-1974 2 1 3 8 2 
1975-1991 2 3 9 
Total 6 25 49 89 30 
4.5.2 The Aberdeen Record. 
One of the principal difficulties in using tidal datum from Scotland is 
that most tidal stations were only put in operation from the 1970's onwards so 
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the length of record is very short. The earliest tide gauge in Scotland dates from 1930 
and is at Aberdeen. However, this record is incomplete with many years missing. 
Nevertheless, it was possible to extend some aspects of the tide gauge record of Aberdeen 
back to 1862 because of the work of Thompson (1914) who was able to calculate the 
Mean Annual Tidal Range for Aberdeen between 1862 and 1913 based on his own 
observations. This unique record gives an opportunity to observe cycles of Mean Annual 
Tidal Range over a 140 year period when combined with the more recent work of 
Woodworth (1991) who calculated the Mean Annual Tidal Range from et al. 
1930-1988. The two combined records are the longest instrumental record of any 
characteristic of tides in the United Kingdom (Figure 4.21). Unfortunately this record 
is not entirely complete over the 140 year timespan. From 1863-1913 the record of 
Mean Annual Tidal Range is complete although it is difficult to estimate the reliability of 
this early datum. No datum is available for the period between 1913-1929. The record 
is then complete from 1930-1962. However, from 1963 onwards only the maximum 
and minimum points of each cycle are available with the exception of the period 
1984-1988 for which annual data is again available. Despite these variations, some 
conclusions about this record are possible. 
This record from 1862-1988 is very strongly cyclical with a 
mean recurrence of maxima every 14.5 years (Figure 4.21). When compared with 
other shorter records of Mean Annual Tidal Range for tidal stations around Britain and 
Ireland there is a strong similarity with maxima and minima occurring at the same 
times to the nearest 2 years (Woodworth et al. 1991), (Figure 4.22). 
The incidence of coastal flooding for this time period was compared 
with the Aberdeen Mean Annual Tidal Range record using three different geographical 
regions Scotland as a whole, the east coast and the area of open coastline extending from -
Fraserburgh to the English border excluding floods in the estuaries of the Forth and Tay 
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(Figure 4.23). These estuarine floods were excluded because of possible complications 
due to the fluvial input into some of the floods in the estuaries. Although the occurrence 
of high numbers of events coincides with periods of high Mean Annual Tidal Range during 
the late 1860's many of the periods of high incidence of coastal flooding took place during 
periods of low Mean Annual Tidal Range at Aberdeen. This comparisonindicates that the 
role of short term cyclical variations in tides at Aberdeen may be limited in the 
developmentof large floods. 
4.5.3 Storm Surge Component of Coastal Floods. 
In order to further examine the role of tides (particularly high or 
spring tides) in aiding the generation of coastal floods, analysis of the storm surge 
component for each coastal flood was undertaken where possible. A storm surge has been 
defined by Pugh (1985) as a change in sea-level generated by an extreme weather event. 
Pugh observed that they appear on sea-level records as distortions of the regular tidal 
pattern and are most severe in regions of extensive shallow water. The surge component 
is usually calculated by subtracting the predicted tide altitude from the recorded tide 
altitude for one particular value. 
As a result of the relatively poor data coverage of Scottish tidal 
stations it was only possible to examine the storm surge component of 21 coastal floods. 
From 1930 onwards this represents just under half of the coastal floods that affected 
Scotland. The recorded storm surges when the tide was at its highest varied from -0.17 
to +1.29 metres in relation to predicted altitude, the mean being +0.31 metres above 
predicted altitude with most floods occurring in the range of +0.30 to +0.49 metres 
above the predicted value (Table 4.18). 
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Figure 4.23 Comparison of the Annual Mean Tidal Range at Aberdeen 
with Coastal Flooding in Scotland and on the East Coast of Scotland 
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Table 4.18 Surge Components of Coastal Floods. 
DATE OF FLOOD SURGE AT HIGH WATER MAXIMUM SURGE TIDAL STATION 
(metres above (metres above 
predicted value) predicted value) 
1928 Jan 6 0.51 0.66 Dunbar 
1930 Aug 14 0.17 0.26 Aberdeen 
1930 Aug 28 0.09 Aberdeen-0.04 
1930 Sep 24 0.08 0.32 Aberdeen 
1933 Jan 3 0.47 0.73 Aberdeen 
0.54 0.87 Dunbar 
1949 Jan 8 0.37 0.43 Aberdeen 
1953 Jan 31 0.6 9 Aberdeen-0.01 
1966 Apr 11 0.69 Wick-0.01 
1969 Mar 18 no data 0.54 Invergordon 
1969 Sep 28-29 0.14 0.34 Lerwick 
0.26 0.26 Wick 
1970 Feb 1 no data 1.22 Invergordon 
1972 Feb 2 0.34 0.66 Portpatrick 
1972 Feb 15 Portpatrick-0.17 -0.07 
1974 Jan 11 0.61 0.91 Millport 
0.18 0.64 Portpatrick 
1975 Jan 30 0.50 0.77 Ullapool 
1976 Jan 3 0.29 0.43 Buckle 
1978 Jan 11-12 0.19 Wick-0.01
1980 Oct 24 0.05 0.14 Buckie 
1983 Feb 1 no data 0.40 Wick 
1985 Jan 22 0.38 0.55 Wick 
1985 Nov 9 0.09 Wick-0.01 
1989 Feb 11 0.34 0.50 Stornoway 
1989 Mar 8 0.40 0.68 Millport
1990 Feb 2 0.69 0.89 Stornoway 
1991 Jan 5 1.38 1.41 Millport 
nodata 1.20 Helensburgh 
Sources of Information : Proudman Oceanographic Institute; Corkan (1948). 
However, the maximum surges recorded during the flood were equal to or larger than the 
surge recorded at high water. These varied from -0.07 to +1.41 metres in relation to 
predicted altitude with a mean of +0.54 metres above predicted altitude (Table 4.18). 
The largest surge recorded both at high water and maximum was the surge associated 
with the coastal flood of 5 January 1991 at Millport, SW Scotland with both being in 
excess of +1.3 metres above predicted altitude (Figure 4.24). 
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4.6 Case Studies 
This section of the chapter will examine five case studies of the 
most extensive coastal floods to have affected Scotland over the study period. The case 
studies are based primarily on information colected from the Scottish Meteorological 
Office (synoptic charts and instrumental weather records), Proudman Oceanographic 
Institute (tidal data) and various other publications. The reason for doing this is to show 
how a number of factors combine to produce extensive coastal floods and how information 
on these floods can be gathered from a wide variety of sources. These include both 
documentary and instrumental records. 
4.6.1 The Coastal Flood of 23 October 1669. 
During this period coastal flooding is recorded as having occurred 
at 6 specific locations and in the Firth of Tay (Figure 4.25). The event was large in size 
and caused flooding at six specific locations. In addition, some of the islands (probably 
sandbanks) in the Firth Of Tay were submerged by the sea (Lamb 1991). Most damage 
attributed to this flood is associated with the destruction and damage of vessels in 
Dundee, St Andraes (St Andrew's), Crail, Enster (Anstruther), Pittenwyme 
(Pittenweem), Ferry (Queensferry) and Wemyss harbours. It is also reported that 
considerable uprooting of trees occurred at this time along the east coast of Scotland 
(Lamb 1991). 
The event was classified as Type 2 and occurred principally as a 
result of tidal factors fluvial input Very little information isbut with some in estuaries. 
available for the cause of this event except that "a great storm of wind, rain and thunder 
arose" Lamb (1991). Unfortunately Lamb does not specifically mention where his 
information on this flood comes from but it is Ilkley to have been from the diary of John 
Lamont of Newton which Lamb (1991) used extensively for a number of storms around 
this time and in this part of Scotland. The principal cause of the flood as suggested 
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Figure 4.25 Location of Coastal Flooding
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by Lamb (1911) is an easterly or northeasterly gale presumably associated with a 
depressionthat tracked across the North Sea. Again no direct information is available on 
the tidal regime. Lamb speculatedthat a surge of 1 or 2m above normal high tide level 
took place in the Firth Of Forth (Lamb 1991). 
4.6.2 The Coastal Flood of 30 January 1869. 
Accounts of this flood have been reported at 15 specific locations. 
Most of the reports are for NE Scotland, but a minority are recorded for W Scotland 
(Figure 4.26). The flood is the fourth largest coastal flood (in terms of the number of 
locations affected) in the chronology established here. Coastal flooding was particularly 
severe in Inverness where up to 1m of water was recorded in some streets. Also 
particularly severely flooded were Campbelltown and Oban (Inverness Advertiser 
1869). Widespread damage was recorded at most sites although most damage was not 
severe, however, in Campbelltown there was much damage to buildings. Coastal 
erosion also occurred and at Glenelg a number of houses were destroyed and a number 
of roads were damaged (Inverness Advertiser 1869). 
The descriptions of the flooding identify winds from the W or SW. 
Information from the meteorological stations at Dundee, Edinburgh and Dumfries also 
record SW winds of 10-22 m. p. h. It is likely that windspeeds were much higher at the 
affected locations as the three meteorological stations used are a considerable distance 
away from the flood-affected region. Lamb also classified the circulation pattern over 
Britain and Ireland at this time as from the W (Lamb 1978). Although no instrumental 
tidal data is available the descriptions of the flooding provide a relatively large amount 
of information on this aspect of the flood. Most sites affected by flooding were recorded as 
having high tides, (e.g. at Inverness) (Inverness Advertiser 1869). At a number of 
sites especially at Glenelg, Gairloch and also around the Caithnesscoastthe tide seemsto 
have been of a very exceptional nature.At Gairloch it was said that "the tide there rose to 
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Figure 4.26 Location of Coastal Flooding 
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a height unequalled in the memory of the oldest inhabitant" (Inverness Advertiser 
1869). The flood is therefore classified as Type 1 caused by tidal and storm surge 
factors alone. 
4.6.3 The Coastal Flood of 12 February 1899. 
This flood is recorded as having occurredat 10 specific 
locations mostly in the Solway Firth and on the east coast of Scotland (Figure 4.27). The 
flooding was not of a particularly severe nature with the exception of Kinghotm where 
nearly 1.5 m of water covered the docks (Dumfries and Galloway Standard 1899). 
Damage was generally limited, although at the Flatts of Cargen a significant breach was 
made in one of its embankments and at Troqueer a coastal path was washed away 
(Dumfries and Galloway Standard 1899). The flood is classified as large in this study. 
Very little information on the wind conditions is associated with 
this flood except that in the Solway Firth the wind was reported as stronger than usual 
(Dumfries and Galloway Standard 1899). Information from the meteorological stations 
at Dundee, Edinburgh and Dumfries show that the wind on the 12th was from the W or 
SW but only varying in strength and no higher than 1 to 6 mph. From synoptic charts 
available for NW Europe the flood seems to have been associated with two depressions 
which passed over Scotland on February 10th and 12th (Figure 4.27). Both depressions 
travelled to the NE and filled as they travelled across Scotland. Lamb, in his 
classification of the atmospheric circulation pattern on the day of the flood, classified it 
as cyclonic westerly (Lamb 1978). Little information is available from the descriptions 
on the tidal conditions at the time of the flood except that in the Solway Firth, 
Priestlands and Dundee it was reported as being an exceptional high tide (Dumfries and 
Galloway Standard 1899). The three meteorological stations recorded some rain as 
having occurred and as a result the flood was classified as Type 2 caused primarily by 
the tidal regime but with some fluvial contribution because most of the locations affected 
112 
0 
r ; ure 4. Z-I tractors Associated with the Coastal Flood of 12th February 1899 
LANID. i. n a) Location of Coastal Flooding in 
Scotland on 12th Febnary 1899 Womb 
ý8 991mbWp t006mb 






b) Synoptic Chan on 12 February 1899 at 
The Track of the Depressions Associated with 




G5' Feb. 126pa 






o Kms io 
113 
were estuarine. 
4.6.4 The Coastal Flood of 31 January 1953. 
The largestcoastalflood to have affected Scotland from the 
available records was the flood of 31 January 1953. Flooding is reported at 23 specific 
locations around the coastline of Scotland. Most of the affectedlocationswere in three 
on the Orkney Isles, NE Scotland and the Firth of Forth (Figure 4.28). The areas -
Orkney Isles were particularly badly flooded. In Kirkwall the sea front was extensively 
flooded as were Ayre Road, Junction Road and Shore Street in the town (The Orcadian 
1953). Farther south in Banff the lower area of the town was completely flooded 
(Scottish Council for Social Services 1971) and in the Firth of Forth flooding was 
reported at Portobello in Edinburgh (Glasgow Herald 1953). In all it was estimated that 
150,000 acres of agricultural land was also flooded although some of this may have been 
due to river flooding (Scottish Records Office 1953). The damage caused by this event 
in Scotland was enormous although remarkably there were no fatalities. The worst 
effects of the storm were felt in the Orkneys where substantial damage was done to 
harbours and coastal defences. In Kirkwall "in little over three hours the storm 
crumpledthe sea-wall and washed away the roadway along the entire length of the Ayre 
Road,a distanceof 420 yards, and also in Shore Street where water gas and oil pipes 
were laid bare. The seafront damagealone is estimatedat £25,000" (The Orcadian 
1953). Much damage was done to the livelihood of the island in particularthe effects on 
small farmers as many stacks of fodder and hen houses were blown away (The Orcadian 
1953). In Scotland as a whole it is estimated that 6 million trees were blown down 
(Scottish Records Office 1953). Every possible type of damage that could have occurred 
in this type of natural phenomenon occurred in Scotland. Most seriously however in all 
of Scotland 900 breaches were made in about 500 to 600 miles of sea wall (Scottish 
Records Office 1953). The event was classified as large with a long return interval. 
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Figure 4.28 Factors associated with the Coastal Flood of 31th January 1953 
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This episode of coastal floodingwas associated with a very severe 
storm with exceptional wind speeds. In the descriptionsof the storm in the Shetlands, 
Kirkwall,Banffand Aberdeenwinds speeds were stated as having exceeded100 mph. At 
Coasta Head in the Orkneys the wind speed was stated as having exceeded125mph 
(Glasgow Herald 1953). The primary direction as indicated by the descriptions of this 
wind was from the NW. Instrumentaldata show that at the Stonehavenmeteorological 
station the NW wind exceeded 75 mph. However Lamb's classification of the dominant 
airflow over Britain and Ireland at that time is N (Lamb 1991). The depression which 
aided the generation of this large scale flood event travelled northeastwards to just south 
of the Faeroe Islands by January 30 at 6 am (Figure 4.28). It then turned 
southeastwards and passed just south of the Shetland Isles and into the North Sea by 
January 31 at 6 am. Over the 36 hour period up this point the depression had deepened 
and intensified from 994 mb to 968 mb. Over the next 36 hours the depression 
continued to travel to the SE and eventually passed onto northern Germany. By this stage 
the depression was rapidly weakening and had reached 980 mb. 
This flood was also associated with spring tides and by a surge 
generated by the storm. At Kirkwall it was stated that spring tides had occurred and that 
there were gigantic seas in the harbour (Orkney Herald 1953). Farther south at Banff 
it was recorded that the waters were piled up by the onshore winds and huge waves broke 
all along the sea front (Scottish Council For Social Services 1971). At the time of the 
flood the Aberdeen tide gauge showed a rapidly developing surge of 0.6 metres by 5 pm on 
31 January, after which the gauge broke down (Figure 4.28). No flooding occurred at 
Aberdeen. The storm surge continued to develop as it moved southwards down the east 
coast of Scotland and then England where it generated a storm surge of more than 2m 
along stretches of the coastline by 1st of February (Rossiter 1953). Similarily a 
storm surge in excess of 3m in some places was generated on the east coast of the North 
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Sea particularly the Netherlands (Rossiter 1953). As a result of this storm surge and 
the fact that it occurred very early on 1 February casualties in The Netherlands and in 
Englandwere very high. In all 1600 people were drowned in The Netherlands and 350 
people were drowned in England mostly on Canvey Island in the Thames (Lamb 1991). 
4.6.5 The Coastal Flood of 5 January 1991. 
This coastal flood took place in the late evening of the 5th of 
January 1991. The locations affected were confined to the seaward end of the Firth of 
Clyde (Figure 4.29). Of the six locations reported Helensburgh and Millport were the 
most affected by the flooding. In Helensburgh the waterfront was completely submerged 
and some streets had up to 1m of water on them (Helensburgh Advertiser 1991). 
Similarity in Millport the sea front and promenade were completely flooded and many 
streets had up to 0.35 m of water on them (Largs and Millport Weekly News 1991). All 
six locations suffered extensive damage ranging from the destruction of coastal defences 
at Ardrossan, Helensburgh and Millport. Sand dune erosion erosion occurred at 
Ardrossan. In Miliport very extensive damage was done to the town's promenade where 
50 m of it was washed away and flooding of many streets, business premises and houses 
also occurred. The flooding was classifed as intermediate in size and Type 2 in cause -
principally tidal but with a small fluvial contribution. 
The principal cause of the event was a very deep depressionwhich 
passed over the middle of the North Sea producing a large storm surge across SW 
Scotland. The depression originated south-west of Ireland in the Atlantic. By 6pm on the 
4th of January it was approximately 500km due west of Ireland and its centre was 952 
mb. By noon on the 5th of January the depression had deepened to 944 mb and was 
approximately 120 km off NW Ireland (Figure 4.29). Over the next 12 hours the 
depression began to slowly fill up to 953 mb and had crossed the Highlands of Scotland. 
The depression continued across the North Sea filling up to 966 mb by the time it 
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Figure 4.29 Factors Associated the Coastal Flood of 5th January 1991with 
SKUL4M L& f7 a) Location of Coastal Flooding in b) Storm Surge of 1991 January Sth at Millport 
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c) Synoptic Chart of 5th January 1991 at 1200 lira 
118 
reached the coast of Swedenat noon on January 6. The averagespeedof the movement of 
the depression centre was over 55 km/h. Associatedwith the depression were very high 
winds, the meteorological station at Helensburgh recording gusts in excess of 140 km/h. 
At Millport the meteorological station reports that on the 5th there was a hellish storm 
all day and overnight. 
As a result of these meteorological effects a very large storm surge 
was generated in SW Scotland with the tidal station at Miliport recording a rising 
surge from 4 am onwards (Figure 4.29). The surge continued to rise throughout the day 
and reached its peak at high tide at 4pm with a 1.2 m surge flood. The description of the 
event at Helensburg notes that "a similar 1.2 m surge took place and that this was the 
highest tide since 1907" (Helensburgh Advertiser 1991). At Ardrossan it was noted 
that an "invasive high tide" had occurred (Davenport 1992). 
4.7 Summary. 
Over the last 500 years coastal floods have been concentrated in a 
number of different time intervals particularly from 1650-1674 and from 
1850-1874. However, when local-sized floods are excluded, clusters of the more 
extensive floods took place in the periods 1650-1674,1875-1899 and 1925-1949. 
At a decadal level two main periods of increased flooding can be identified. These are 
between the 1620's and 1690's and 1830's and 1890's both with four decades with high 
numbers of recorded coastal floods. Two other individual decades also have relatively 
high numbers of coastal floods and these are the 1790's and the 1970's. At an annual 
level and using the plot of the residuals from the regression 14 years of significantly 
above average numbers of coastal floods can be identified These are 1655,1795,1811 . 
and 11 years from 1850-1947 including 1869 with 8 coastal floods, the highest annual 
recorded total. Most coastal floods occurred in late autumn or winter with most having 
taken place in E and SW Scotland. 
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Nearlyall of the coastal floods in the chronologywere caused by 
marine factors only, the remainder being estuarine flooding with varying degrees of 
fluvial input. Coastal flooding tends to have occurred in Scotland when westerly, cyclonic 
and cyclonic hybrid airflows were dominant over Britain and Ireland. This was also the 
case when long spells of the same airflow patterns occur over Britain and Ireland. More 
than half of the coastal floods were associated with gales and emphasises the importance 
of westerly and southwesterly winds. The principal depression tracks associated with 
coastal flooding are those that moved from west to east. A number of coastal floods were 
associated with storms of greater than ten hours duration. 
Half of all coastal floods occurred during high or spring tides 
and/or when water level heights had an estimated return interval of less than 10 years. 
However, a number of coastal floods occurred when water level heights had an estimated 
return interval of 50 years or more. These were in 1616,1839,1907,1921,1960 
and 1969. Three periods of increased tidal severity can be identified, from 
1650-1674,1850-1874 The longest fromand 1900-1924. available tidal record 
Scotland is that of mean annual tidal range at Aberdeen and comparison with the incidence 
of coastal flooding failed to reveal any significant link between the two. Many coastal 
flood events were associated with significant storm surges. 
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CHAPTER 5 COASTAL EROSION 
Coastal erosion is defined as the wearingback and destructionof 
the coastline (Whitten and Brooks 1972). Five principal factors have been identified 
as major influences on coastal erosion and include the exposure of beaches, dunes and 
cliffs to action of storm waves and tides, tidal range and intensity of currents, the supply 
of unconsolidated sediment to the coastline, the erodability of the coastline and climate 
(Alexander 1993). During the Quaternary, sea level variations have also been an 
important factor in influencing coastal change particularly erosion and the formation of 
dunes and raised beaches. Humans also have a role in the generation of coastal erosion 
either by destabilising existing coastlines due to overuse for leisure or other purposes, 
by building coastal defences and by interfering with sediment movement along coastlines 
for example by using groynes, breakwaters and dredges (Coch 1995). An attempt is 
made here to investigate the incidence and spatial variation of coastal erosion in Scotland 
during historic times. The synoptic causes as well as the role of tidal changes are also 
examined. Detailed studies of four of the most recent extreme incidents of coastal erosion 
are also presented. Appendix 7 contains details of all incidents of coastal erosion. 
A considerable number of factors can be identified that influence when and 
where erosion occurs and the rate of erosion. These include exposure consisting of the 
form of the coastline in plan, exposure to wave attack and the dominant wind direction 
and fetch, the type of coastline; whether low coast with dunes, rocky or cliff and the type 
of material the coastline is made up of, from hard rock such as granite to poorly 
consolidated Quaternary deposits (Figure 5.1). This group of factors show the potential 
erodability of the coastline. The next group of factors are more marine based and include 
the tidal range and currents, longshore drift sea-level changes and offshore relief. 
These all influence the rate of erosion and more importantly the removal of eroded 
material so allowing new coastline to be exposed to possible erosion. The last factor is 
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the influence of humans through their activities on the coastline and the building of 
coastal protection structures (King 1959). 
5.1 Temporal Analysis of Coastal Erosion 
Whereascoastal flooding rarely lasts morethan a couple of days 
incidents of coastal erosion can last from a few hours to centuries where the coastline 
has continuously been eroded by the actions of the sea. Figure 5.2 illustrates this 
temporal aspect of coastal erosion showing that at some locations erosion has lasted for 
more than 200 years while others have been associated with a single tide. 
5.1.1. Quarter Century and Decadal Analysis. 
Althoughrecords of coastal erosion in Scotland go back as far as the 13th 
century only three events are recorded as having occurred prior to 1575 A. D. At a 
quarter century time scale four distinct periods of increased erosion can be recognised. 
These are from 1625-1674,1800-1824,1875-1924 and 1975-1991 (Figure 
5.3). The last period includes the most recorded incidences of coastal erosion. There is 
some indication of a cyclical element in the incidence of coastal erosion at this level of 
measurement with a time interval of 75 to 100 years evident. As discussed in the 
methodology, the considerable increase in reports of erosion from the 19th century in 
particular is partially a result of the widespread development of local and regional 
newspapers in Scotland from the 1820's onwards as is the case with the chronology of 
coastal flooding. 
At a decadal scale certain decades show increased frequency of erosional 
events in Scotland. These include the 1620's, 1860's, 1890's and 1980's (Figure 5.4). 
A logarithmic plot of the incidence of coastal erosion per decade also highlights these 
decades (Figure 5.5). After 1800 four decades can be identified where there has been a 
decline in the incidence of coastal erosion, these are the 1840's, 1870's, 1880's and 
1920's (Figure 5.5). This plot was undertaken in order to reduce the variations caused 
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Figure 5.1 Factors Influencing Coastal Erosion 
COASTAL TYPE (sandy, EXPOSURE (coastline form, 
rocky or cliff) exposure to wave attack, 
dominant directionwind 
and fetch 
ROCKTYPE (hard TIDALRANGE AND 
I CURRENTSor soft) 
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after (King 1959) 
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110 Figure 5.2 Duration of Coastal Erosion Incidents 
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by local events and to minimisethe historic bias imposed by newspaper reporting and 
making the recorded data variations more comparable. The number of erosional events 
is much smaller than those involvingcoastal flooding and is additionally complicated 
by episodes of coastal erosion that occurred over a series of consecutive years. 
5.1.2 Annual Analysis. 
When the annual incidenceof coastal erosion is examined a number of 
periods of increased erosion occurrence can be identified (Figure 5.6). Four minor 
periods of increased erosion occur in the record; 1625-1627,1783-1784, 
1818-1822, and 1848-1852. Two main episodes of coastal erosion occurred, the first 
of which is from 1890-1915 and especially the years 1896,1899,1912 and 1915 
(each with 3 incidents). The second and more important main period of increased coastal 
erosion was from 1936-1991 with an increase in the incidence of coastal erosion 
especially during the years 1951,1976,1987,1988 and 1990, with 3 incidents each. 
5.1.3 Magnitude of Coastal Erosion. 
In order to allow for the varying geographical and temporal coverage of 
the data more reliable information on periods of increased erosional activity can be 
derived by the exclusion of reports where the occurrence of coastal erosion is restricted 
to a single location. The same magnitude classes as coastal flooding were used (see Table 
4.1). Only one intermediate or large episode of coastal erosion (1420's) is recorded for 
the period prior to the 1790's (Figure 5.7). Two periods of relatively high frequency of 
intermediate and large scale episodes of coastal erosion occur in the chronology. These 
are from the 1890-1919 and from the 1970's onwards. This may indicate that these 
were periods when erosion of the coastline appears to be particularly intense. A 
consequence of this, is that despite some fluctuations, there has been an increasing 
frequency of coastal erosion during the last 100 years. This observation conflicts with 
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last half of the present century. It is not clear why this should be. It should also be noted 
that very little coastal erosion is recorded from the period from 1700-1749 A. D. this 
period immediately following the severest part of the so-called 'Little Ice Age' in the 
latter half of the 1600's (Lamb 1991). 
5.1.4 Monthly Distribution of Coastal Erosion. 
It was possible to identify the specific month during which each of 
80 episodesof coastal erosion are reported to have taken place (Figure 5.8). Of these 
most took place during the months of January, February and October. By contrast,the 
latespring and summer months of May, June and July are associated with few recorded 
events. 
5.2 Spatial Analysis Of Coastal Erosion. 
The locations of areas subject to coastal erosion appear to have 
taken place on the east and south west coasts of Scotland (Figures 5.9 to 5.13). However, 
it should be noted that there is poor data coveragefor NW Scotland due to the small 
population and lack of major urban centres which reduces the likelihood of episodes of 
erosion being recorded. Furthermore, there is a lack of indexed local newspapersfor 
this area (these matters are discussed in more detail in Chapter 3). 
In order to analyse the spatial variations in the areas affected by coastal 
erosion in a more comprehensive manner, Scotland was divided into four regions (as in 
Chapter 4). As nearly all the reports of coastal erosion occur after 1600 A. D. the spatial 
analysis is focused on this period (Table 5.1). At a quarter century level there are 
significant spatial variations in the areas most affected by erosion. At a decadal level five 
periods of erosion location can be identified. During the 1840's and 1880's most coastal 
erosion occurred in the NE (Table 5.2). During the 1890's most episodes of coastal 
erosion occurred in the SW, while during the 1920's and 1960's most erosion occurred 
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Figure 5.11 Coastal Erosion in Scotland Between 1850 and 1899 A. D. 
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Table 5.1 Percentage Regional Distribution of 
in Scotland Quarter Century, 1600-1991per 





1700-1724 6% 6% 
1725-1749 13% 13% 
1750-1774 6% 6% 
1775-1799 2% 3% 
1 800-1 824 2% 3% 
1825-1849 2% 21% 
1850-1874 40% 3% 
1875-1899 65% 1% 
1 900-1 924 49% 1% 
1 925-1 949 59% 1% 
1 950-1 974 5% 1% 
1975-1991 12% 7% 
Table 5.2 Percentage Distribution of 
in Scotland per Decade, 1800-1991 
Decade SW NW 
1800-1809 2% 6% 
1810-1819 2% 6% 
1820-1829 2% 6% 
1830-1 839 1% 31% 
1840-1849 3% 3% 
1850-1859 63% 2% 
1860-1869 31% 4% 
1870-1879 40% 2% 
1880-1889 2% 
1 890-1 899 82% 1% 
1 900-1 909 39% 1% 
1910-1919 54% 1% 
1920-1929 21% 3% 
1930-1939 66% 2% 
1940-1949 66% 1% 
1950-1959 2% 1% 
1960-1969 1% 1% 
1970-1979 8% 13% 
1980-1989 10% 
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* The National category only refers to a very small number of incidents of coastal 
erosion which were specified as occurring in Scotland and not any particular region. 
** The reason for decimal places in the totals for incidents of coastal erosion is that a 
considerable number of incidents occur over time periods in excess of one year. 
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5.3 Classification of Types of Coastal Erosion. 
As in the case of coastal flooding (see chapter4) the same classification 
was used to investigate the reported incidents of coastal erosion. Not surprisingly 85% 
of all coastal erosion incidents were caused by marine sources only (type 1), (Table 
5.3). In contrast to coastal flooding the next most common type of erosion are episodes 
with some anthropogenic input (Type 5) with 7% of the total. In only two decades 
erosion types other than Type 1 have a relatively significant occurrence. Type 5 
incidents of coastal erosion constitute 13% of the total number of erosion incidents for 
the 1700's and Type 3 erosion (estuarine erosion caused by both marine and fluvial 
sources) constitute 11% of the total number of incidents of erosion for the 1800's. 
Table 5.3 Percentage Classification of Coastal Erosion Types 
in Scotland per Century, 1600-1991 A. D. 
Type 1 Type 2 Type 3 Type 4 Type 5 
1600's 95% 5% 
1700's 83% 4% 13% 
1800's 81% 2% 11% 6% 
1900-1 991 88% 1% 3% 8% 
Overall 85% 1% 6% 7% 
5.4 Airflow Patterns, Wind Data and Depression Tracks. 
5.4.1 Introduction. 
This section attempts to examine the role of atmospheric circulation, 
wind speed, wind direction and storm tracks in order to assess their contribution 
towards an explanation of historic patterns of coastal erosion. This is achieved using a 
number of different types of data including existing classifications of circulation 
patterns, synoptic meteorological charts, historical observations and instrumental 
wind data. 
5.4.2 Lamb's (1972) Airflow Patterns and (1950) 'Spells'. 
Again Lamb's (1972) classification of airflow patterns is used to identify 
where possiblethe airflow patterns for dates when episodes of coastal erosion took place 
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(Table 5.4). This analysis is confined to 46 coastal erosion incidents which occurred on 
specific dates from 1861-1871. In contrast to the days when coastal floods took place, 
the incidents of coastal erosion for which this type of data is available is associated most 
frequently with Cyclonic + Hybrid airflow patterns followed by Westerly airflows. 
These two airflows account for over 60% of the reported episodes of coastal erosion. 
Further emphasis of the importance of these airflow patterns can be seen by comparing 
the percentage occurrence of these airflows associated with coastal erosion with the 
overall percentage occurrence of the airflows from 1861-1971 (Table 5.5). Although a 
high but similar percentage of Westerly airflows are found for both coastal erosion days 
and Lamb's overall frequencies, the Cyclonic + Hybrid types are over-represented on 
'erosion' days by almost 18%. Anticyclonic + Hybrid types are significantly under-
represented on 'erosion' days by 11 % as compared to Lamb's overall percentage. 
Table 5.4 Incidence of Airflow Patterns Associated with Coastal 
Erosion in Scotland, 1861-1971 A. D. 





















Table 5.5 Comparison of the Incidence of Airflow Patterns 
Associated with Coastal Erosion in Scotland with Lamb's (1972) 
Percentage Occurrence, 1861-1971 A. D. 
Airflow Type Lamb's % 1861-1971 Days of Erosion 1861-1971 
W 26.9% 26.1% 
NW 4.9% 4.3% 
N+ Hybrid 7.9% 6.5% 
E 8.1% 4.3% 
S+ Hybrids 9.0% 4.3% 
A+ Hybrids 26.2% 15.2% 
C+ Hybrids 17.0% 34.7% 
Unclassified 3.3% 4.3% 
Earlier work by Lamb (1950) on daily airflow patterns revealed 
regularly occurring long periods of weather with one or more airflow type 
predominating.He used the term 'spell' to signify these periods of weather. Lamb's study 
of this phenomenonwas undertaken for the 50 year period 1898-1948.Of the 18 days 
possible when coastal erosion took place only 3 occurred during a 'spell'. Two episodes 
of coastal erosion are associated with a westerly 'spell' and one episode of erosion is 
associated with a westerly + cyclonic 'spell'. 
5.4.3 Association of Coastal Erosion with Gales. 
The importance of westerly airflows in contributingto episodes of erosion 
prompted an investigation of the historical information on recorded gales. However, only 
44 out of 152 (29%) incidents of coastal erosion were associated with recorded gales 
(Table 5.6). There are a number of possible reasons for this low figure including the 
non-recording of gales during the incidents, nearly 20% of incidents occurred over a 
time period for which it was not possible to assign a wind speed for, the coastal 
erosion might be associated with prolonged lower wind speeds and human interference on 
the coastline. The low level of recorded gales for coastal erosion incidents compares 
unfavourably with the incidence of gales associated with coastal flooding, which is 119 
out of 199 (60%) incidents. 
The descriptionsof periods of coastal erosion associated with gales did not 
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specify the direction of prevailing winds until 1699 A. D. In the 1700's no direction was 
more important although 3 out of the 4 incidents of coastal erosion with gales had an 
easterly component. In the 1800's and 1900's, however, most periods of coastal erosion 
were associated with westerly gales or with gales with a westerly component, 
emphasising the importance of this wind direction in aiding the generation of periods of 
coastal erosion. 
Table 5.6 Incidence of Gales during Periods of Coastal Erosion and 
Associated Wind Direction. 
Gales Recorded Direction GalesNot Recorded Total Number 
up to 1599 2 2 unspecified 2 4 
1600-1699 2 2 unspecified 6 8 


















5.4.4 Principal Wind Directions. 
An attempt was made to identify the principal wind direction associated 
with each coastal erosion incident, initially through the use of surrogate historical data 
and, when available, instrumental data. Again, similar problems in identifying the 
principal wind directions for coastal floods apply to episodes of coastal erosion including 
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variations in wind direction during the event, localisedtopographic effects and 
difficulties in identifying the principal wind direction for a large episode when a number 
of locations have been affected by winds from different directions. In completingthis 
piece of analysis it must be noted that there is no wind direction data available for almost 
60% of periods of coastal erosion primarily because most erosion occurs over relatively 
long time periods from days to centuries. 
It was possible to identify a dominant wind direction for 63 periods of 
coastal erosion. The dominant wind direction is the one most frequently mentioned in 
either the descriptions of specific incidents and in the relevant meteorological data. The 
most commonly occurring principal wind directions were from the SW (18) and W 
(14). These two wind directions account for over 50% of the total. Until 1850 most 
events did not include any indication of wind direction. From 1850-1974 the principal 
wind directions associated with episodes of coastal erosion were from the SW and W. 
Between 1975-1991, however, the most frequently occurring principal wind direction 
was from the N. Clearly gales on their own cannot cause coastal erosion but their 
combination with high tides and storm surges on the coast may produce significant 
coastal erosion. 
5.4.5 Principal Wind Directions and Affected Regions. 
In order to examine further the role of principal wind directions in aiding 
the generation of coastal erosion, these were compared with the locations within Scotland 
which were affected. This was undertaken using the same 4-region division as outlined 
previously with attention focused on the period from 1850 onwards as most events 
recorded for this period have assigned principal wind directions. Between 1850-1874 
the principal wind direction were from the SW that affected the North-East and 
South-West regions. From 1875-1924 most erosion in the South-West region was 
associated with SW, W and SE winds. During the period 1925-1949 however there is no 
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significant relationship. Between 1950-1974 erosion in the North-East region is 
predominantly associated with W and NW wind directions. In the period 1975-1991 
erosion in the North-East region is associated with principal wind directions from the N. 
5.4.6 Tracks of Mid-Latitude Cyclones Associated with 
Coastal Erosion. 
From 1875 onwards synoptic charts are available for the area of the NE 
Atlantic and North Sea with the exception of the period 1915-1934. Mid-latitude 
cyclones are associated with 26 out of the 38 reported incidents of coastal erosion for 
which charts are available (Figure 5.14). In some cases more than one incident of 
coastal erosion is associated with a particular mid-latitude cyclone and some episodes of 
coastal erosion are associated with two or more of these cyclones. Overall nearly 60% of 
the cyclones associated with coastal erosion moved from a SW or W direction. Most of the 
remaining cyclones were from aN direction or had aN componentto them. Clearly, 
whether a cyclone will cause coastal erosion or flooding in any particular location will 
dependon a number of factors including the geology of the most affected coastline, its 
previous erosion and flooding history, the present state of sea defencesand 
human interference. 
Between 1875-1899 most cyclone tracks were westerly or 
southwesterly (Table 5.7). During the period 1900-1914, however, the most 
frequently occurring cyclones were northerly or with a northerly component. Between 
1936-1974 a wide variety of cyclone tracks occurred associated with periods of coastal 
erosion, whereas from 1975-1991 most cyclone tracks are from the W or SW. 
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Figure 5.14 The Paths Of Depression Tracks Associated 
With Coastal Erosion A. D. 1875 1991-
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Table 5.7 Mid-Latitude 
of Coastal Erosion in 
Cyclone Tracks Associated 
Scotland, 1875-1991 A. D. 
with Episodes 
Cyclones Direction Number of Events Without 
Recorded From Events Affected Cyclones 










1936-1949 11 southwesterly 14 









5.4.7 Duration of High Winds Associated with Incidents of 
Coastal Erosion. 
This part of the analysis was undertaken using three sources of 
information the descriptions of the events, instrumental weather data and synoptic -
charts. Using these sources of information, the storms associated with the erosional 
events were classified into three types (Table 5.8). 
Table 5.8 Classification of the Duration of High Winds Associated 
with Coastal Erosion Episodes. 
Type 1- Where gale force winds (Beaufort Force 7 or more) are recorded for less 
than 5 hours, or where no information is available on duration of storm. 
Type 2- Where gale force winds are recorded for between 5 and 9 hours. 
Type 3- Where gale force winds are recorded for 10 hours or more. 
No episodes of coastal erosion are reportedto have been associated with 
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storms with gale force winds of greater than 5 hours duration prior to 1830. This could 
be due to the fact that the only information on some of these events comes from the 
historical descriptions which frequently do not record such information. Storms with 
gale force winds of greater than 5 hours duration are relatively rare with up to 3 
occurrences in some decades although many decades have no occurrences (Table 5.9). 
There are a small number of periods where the frequency of storms exhibit an increase: 
1850-1869; 1890-1919 and 1950-1991. With the exception of an episode of coastal 
erosion in the 1830's all the Type 2 and 3 storms up to the 1910's have a strong S or 
SW component, whereas all the Type 2 and 3 storms since the 1950's have a strong NW 
or N component. This further emphasises the role of SW and NW storms in aiding the 
generation of coastal erosion events around the Scottish coastline. 
5.5 Tides and Storm Surges 
This section of the analysis sets out to examine the role of tides in aiding 
coastal erosion. This is achieved by examining both the historical documentary tidal 
information and instrumental tidal data and includes a discussion on the role of storm 
surges (as defined in Chapter 4). 
5.5.1 Historic Tidal Data. 
In order to examine the significance of tides as contributing to coastal 
erosion the historical tidal data were classified into five types (Table 5.10). Most 
coastal erosion is associated with Type 4: normal tides with a less than 10 year return 
period (Table 5.11). These account for just over 60% of all episodes of coastal erosion. 
No Type 1 or 2 tides (the most extreme tidal range) were found to have coincided with 
any episode of coastal erosion prior to the 19th century. However, there is an increasing 
number of Type 1 and 2 the severest tides during the 1800's and especially the 1900's. 
Within these centuries two quarter century periods have most of the Type 1 and 2 tides. 
These periods are from 1875-1899 (2 occurrences) and 1975-1991 (4 
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Table 5.9 Duration and Direction of Gale Force Winds Associated 
with Coastal Erosion Per Decade, 1830-1991 A. D. 
Type 1 Type 2 Type 3 
1830-1839 1 NE 
1840-1849 1 
1850-1859 2 1 SW 
1860-1869 6 2 1SW, 1W-SW 
1870-1879 3 
1880-1889 2 










1950-1959 6 21 NE, 1NW-N 
1960-1969 12 1 NW 
1970-1979 14 1 NW 
1980-1989 20 2 2NW 
1990-1991 2 1 WNW 
occurrences). Some Type 3 tides were recorded for the latter half of the 1600's. Two 
periods can be identified when only Type 4 normal high tides of less than 10 years 
return period are found. These are between 1200-1649 and 1700-1774 although both 
periods coincide with very few recorded episodes of coastal erosion. The link between 
periods of increased occurrence of severest tides and periods of increased coastal erosion 
is similar to that of coastal flooding in that the two seem to be interlinked. This is 
especially the case for the two periods of relatively high severe tide frequency in the 
1800's and 1900's (1875-1899 1975-1991). Where Type 3 and 4 tides and are most 
important in the early part of the chronology up the end of the 18th century these are 
associated with relatively low incidences of coastal erosion. 
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Table 5.10 Classification of the Documentary Data on Tidal 
Severity Associated with Coastal Erosion In Scotland. 
Type 1- Very Severe very exceptional tides with water level heights with a return -
interval of 50 years or more. 
Type 2- Severe exceptional tides with water level heights with a return interval of-
between 25 and 49 years.
Type 3- Moderate moderately exceptional tides with water level heights with a-
return interval of between 10 and 24 years.
Type 4- Normal normal high or spring tides with water level heights with a return-
interval of less than 10 years. 
Type 5- No Tidal Data - No mention of tides or storm surges in the description of 
the flood. 
Table 5.11 Variations in Recorded Tidal Severity Associated 
with Coastal Erosion Per Quarter Century. 
Types 1 2 3 4 5 
1200-1599 2 2 
1600-1624 2 1 
1625-1649 1 1 
1650-1674 1 1 
1675-1699 1 1 
1700-1724 1 4 
1725-1749 
1750-1774 1 
1775-1799 4 3 
1800-1824 2 4 
1825-1849 1 1 1 1 
1850-1874 1 6 3 1 
1875-1899 1 1 2 9 3 
1900-1924 4 9 4 
1925-1949 1 3 6 1 
1950-1974 1 2 19 2 
1975-1991 4 1 31 2 
5.5.2 The Aberdeen Record. 
The incidence of coastal erosion in Scotland was compared to the Aberdeen 
record of mean annual tidal range of Thompson (1914) and Woodworth et al. (1991) at 
three different scales (Figure 5.15). Although the high incidence of coastal erosion 
coincides to some extent with peaks in the curve for the late 1860's, early 1900's and 
the mid-1980's, peak values are not associated with high incidences of coastal erosion in 
the mid-1880's, early 1940's and late 1950's. This indicates that high astronomical 
tides are limited in explaining periods of increased coastal erosion in Scotland. 
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Figure 5.15 Comparison of Mean Annual Tidal Range at Aberdeen 
with Various Measures of Coastal Erosion in Scotland 
Number of Events from Fraserburgh to England / Scotland 
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5.5.3 Storm Surges. 
In order to further examine the role of tides and in particular high or 
spring tides, analysis of the storm surge component for each episode of coastal erosion 
was undertaken where possible. As a result of the relatively poor data coverage of 
Scottish tidal stations and because many of the incidents of coastal erosion occurred over 
relatively long time periods from days to decades, it was only possible to examine the 
storm surge component for 13 of the coastal erosion events. For these events the average 
surge was 0.24 m above predicted tide level, considerably less than that for the coastal 
floods. These range from -0.20 to + 1.29 m in relation to predicted tide level (Table 
5.12). The most commonly occurring category of surges was in the range +0.20 to 
+0.39 m in relation to predicted tide level. However the maximum surges recorded 
during the periods of erosion were equal to or larger than the surge recorded at high 
water. These varied from -0.03 to +1.41 m above predicted tide level with a mean of 
0.48 m. The most commonly occurring category of surges was in the range +0.40 to 
+0.59 m above predicted tide level (Table 5.12). 
One of the more complex storm surges associated with coastal erosion in 
Scotland was on the Island of Whalsay in the Shetlands on the 28th and 29th of 
September 1969 (Figure 5.16). The nearest tidal station was at Lerwick in the Shetland 
Isles, where from 8 am on September 28 to noon on September 29 a storm surge of up to 
0.34 metres above predicted tide level was recorded with the largest surge occurring at 
low water. However at Wick on the North-East Scottish coastline a different 
picture emergeswith a large negative storm surge (actual height less than predicted 
height) developing from 3pm on September 28 to 10 am on September 29. This negative 
surge was 0.57 metres lower than the predicted tide. However,from 10 am on 
September29th a positive surge developedand reachedits peak at 3pm on the 29th with 
a surge of 0.23 metres above predicted levels. Clearly the geographical location of 
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Wickand Lerwickshowsthe movement of the surge down the East coast of Scotlandwith 
some indication of the time lag involved. 
Table 5.12 Storm Surge Components at High Water and Maximum 
Surge Components of Coastal Erosion Episodes. 
DATE OF FLOOD SURGE AT HIGH WATER MAXIMUM SURGE TIDAL STATION 
(metres) (metres) 
1953 Jan 31 -0.01 0.69 Aberdeen 
1957 Jan 20 nodata 0.52 Aberdeen 
1966 Apr 11 







1969 Sep 28-29 0.14 0.34 Lerwick 
0.26 0.26 Wick 
1972 Feb 2 0.34 0.66 Portpatrick 
1976 Jan 3 0.29 0.43 Buckle 
1978 Jan 11-12 







1983 Feb 1 nodata 0.40 Wick 
1985 Nov 9 
1987 Nov 5 










1990 Feb 2 0.69 0.89 Stornoway 
1991 Jan 5 1.38 1.41 Millport 
no data 1.20 Helensburg 
Source of Information : Proudman Oceanographic Institute; Corkan 1948. 
5.6 Case Studies. 
5.6.1 Coastal erosion of 1896 October (am) in SW Scotland. 
Very severe coastal erosion affected 14 locations in the area around the 
Solway Firth in SW Scotland (Figure 5.17). Damage was very widespread in the affected 
areas with significant retreat of the coastline and damage to coastal defences including 
one fatality. In the Isle of Whithorn the protecting sea wall at the back of the harbour 
was washed away and at Auchencairn the sea wall at Balcary Tower was almost 
completely destroyed. During the storm 1 person died when a small boat capsized in 
Annan. Much damage was inflicted on coastal roads. In Portpatrick, the roadway in front 
of the harbour was completely washed away and in Powfoot a portion of the road was so 
badly damaged that it became unusable for wheeled traffic (Dumfries and Galloway 
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Standard (1896) and Wigtownshire Free Press (1896)). Serious coastal flooding also 
occurred at the same time in many of these locations. A large number of other locations 
in SW Scotland were also affected by the storm. Associated with this storm a large 
number of fatalities occurred in various shipping disasters around England, Wales and 
Ireland with over 27 lives lost (Dumfries and Galloway Standard 1896). 
The main cause of this episode of coastal erosion (type 1)was a 
combination of high tides and a severe storm. The historical descriptions mention that 
the tides were exceptional. For example, at the Isle of Whithom "the day tide... was of an 
abnormal height" and at Drummore "the sea rose to a great height" (Wigtownshire Free 
Press 1896). From these descriptions it can be assumed that the storm generated a very 
large surge and added significantly to the normal high tides in the Solway Firth. Lamb 
classifies the air circulation over Britain and Ireland on the 8th as cyclonic (Lamb 
1978). The synoptic meteorological chart shows a considerable barometric depression 
off N Ireland and the W Scotland. This depression which aided the generation of the storm 
surge travelled from the SW along the west coast of Ireland deepening from 980 mb at 
6pm on the 7th from to 966 mb at 8am on October 8th when it was located immediately 
SW of the Outer Hebrides. During the next 10 hours the depression began to fill to 973 
mb but was almost stationary moving only slightly closer to the SW coast of the Outer 
Hebrides (Figure 5.17). This depression generated very high winds and at Wigtown it 
wind blowing from thewas recorded that it was a "storm of a rather severe nature.. . 
south-west and at Portpatrick it was recorded that "it was one of the worst storms in 
many years" (Wigtownshire Free Press 1896). 
5.6.2 Coastal during 3 September 1902.erosion 
This episode of coastal erosion affected the Solway Firth (Figure 5.18). 
For example, in Kingholm opposite the lands of the Crichton Royal Institution the east 
bank of the Nith was broken in two places, one gap extending 90 feet, the other 20 feet 
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and at Caelaverock a sea bank at Nether Locharwoods was destroyed. Coastal flooding also 
occurred elsewhere and was responsible for considerable damage including the flooding 
of houses and crops (Dumfries and Galloway Standard 1902). 
This erosion was classified as type 3 (a combination of marine and fluvial 
inputs). This is due to the high water levels already in the estuary following 24 hours of 
torrential rain prior to the event (Dumfries and Galloway Standard 1902). This event 
was classified as intermediate in size and was associated with an area of low pressure 
situated between NE Ireland and SW Scotland (Figure 5.18). This depression had moved 
directly northwards from this position to just north of the Outer Hebrides deepening as 
it went on 3rd September. Lamb described this circulation pattern as cyclonic (Lamb 
1972). At Edinburgh "the wind measured 78 miles per hour" and at Dumfries it was 
noted that there was "a gale from the SW" (Dumfries and Galloway Standard 1902). This 
storm and associated weather system aided the generation of exceptional tides in SW 
Scotland. In Glencaple, on the Nith estuary the tide was described as "mountains 
high. many feet above the height registered in nautical almanacs" and in the Solway .. 
Firth generally it was stated that "a high tide... swept with destructive force along the 
sea-board of the Solway from Portpatrick to Gretna and up the estuaries of the rivers" 
(Dumfries and Galloway Standard 1902). 
5.6.3 Coastal erosion during 26-27 November 1912. 
Coastal erosionis reportedin two separate regions of Scotland 
predominantly in the SW and one location in the NE, as having affected 10 separate 
locations (Figure 5.19). At Buckie a considerable part of the roadway opposite the 
sawmills on Commercial Road was washed away and at Largs part of the Alexandra 
Esplanade was broken up, while the sea wall to the north near Fhon a Mara was 
completely wrecked and the road in front of Auberry Crescent was almost washed away 
(Banffshire Advertiser 1912, The Ardrossan and Saltcoats Herald 1912). Most sites 
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affected by coastal erosion were also affected by coastal flooding. Considerable 
damage was recorded at 9 other locations including Glasgow and Millport that did no 
suffer coastal erosion, but which included 3 fatalities (Banffshire Advertiser 1912, The 
Ardrossan and Saltcoats Herald 1912). 
This episode of coastal erosion is classified as Type 1 of marine origin and 
large in magnitude. The erosion was caused by a combination of high tides and the 
juxtaposition of two different depressions that affected separate areas of Scotland. The 
historical descriptions identify unusually high tides. For example at Irvine, SW Scotland 
"at the harbour one of the highest tides on record was raised" and at Saltcoats it was 
described "perhaps the highest recorded in the district for many years.. the wateras . 
Banffshire Advertiser (1912, The made its way to marks previously untouched" 
Ardrossan and Saltcoats Herald (1912). Lamb classifies the 26th as cyclonic westerly 
and the 27th as cyclonic northerly (Lamb 1972). This episode of coastal erosion also 
occurs in one of Lamb's spells which lasted from 13 November 1912 to 7 January 1913 
by a dominant Britain and Ireland (Lamb 1950). characterised westerly airflow over 
The storm associated with this erosion was generated from a combination of two 
depressions both moving in a NE direction, one from the Faroes and one off W Norway 
(Figure 5.19). These cyclones generated very high winds as described in the historical 
descriptions. At Saltcoats the wind was described as "storm...unequalled for more than 
30 years... gale from south-west, 60 or 70 knots" and In Ayrshire it was reported that 
it was a "hurricane of devastating force... from a southwesterly direction... wind of 73 
miles per hour" The Ardrossan and Saftcoats Herald (1912). Both Kilmarnock and 
Inverness meteorological stations recorded sustained winds of 43 miles per hour on the 
26th, the former from aS direction, the latter from the W. 
5.6.4 Coastal erosion during 11-12 January 1978. 
This erosion occurredin NE Scotland. In total 8 separate locations were 
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affected by coastal erosion (Figure 5.20). At Findhorn a minimum of 4m of coastline 
was measured as having been eroded with bights here and there of up to 12 m... some 
groynes were smashed and at Burghead Bay a good 2m was eroded in central parts (Ross 
1978). Coastal flooding was also reported at a number of these locations. 
This episode of erosion is classified as type 1 of marine origin and is large 
in size having been generated by a combination of storm and high tides. The descriptions 
note that at Findhorn and Burghead Bay the erosion occurred during a northerly gale. 
These conditions were generated by a cyclone located over Belgium at midnight on 
January 11th. This cyclone had travelled from just SW of Iceland on January 10th at 
6pm in a SE direction over the Isle of Man. It then turned more easterly over the English 
Midlands and eventually out over the English Channel by January 11th at 6pm (Figure 
5.20). The depression had an almost constant pressure of 984 mb throughout this 
period. The depression then turned and travelled in an ENE direction over Belgium and 
the Netherlands. A small storm surge was recorded at the Scottish stations of Stornoway 
and Wick on January 11th with a strong negative surge on the 12th. However as the 
surge was propogated down the east coast of England it reached heights of 1.5 m above 
the expected water levels late on January 11th and early on the 12th (Figure 5.20). At 
Sandend in Sandy Bay, near Findhorn in NE Scotland it was noted that there were high 
tides thus showing the limited nature of the surge in Scotland. (Anon 1980). 
5.7 Summary 
There is a generally rising incidence of coastal erosion in Scotland, with 
a number of distinct periods of increased occurrence within this trend, especially the 
periods from 1890-1909 and 1950-1989, although it is not clear why this pattern 
exists. One factor outside the remit of this study which might help to explain this would 
be the state of sea defences around the coastline of Scotland. Most of the intermediate and 
large scale events occur in the period 1890-1909 and from 1970 onwards. Most 
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Figure 5.20 Factors Associated with Coastal Erosion on 11/12th January 1978 
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incidents of coastal erosion occur in the months of January, February and October with 
most recorded events in this study having occurred along the east and southwest coasts of 
Scotland. 
Nearlyall the recordedcoastal erosion events were caused by marine 
factors only, the remainder were estuarine and took place during periods of significant 
fluvial discharge. More than half of the 46 occurrences of coastal erosion which occur 
from 1861-1971 were associated with cyclonic and hybrids and westerly airflows. In 
contrast to coastal flooding, less than a third of the erosion events were associated with 
gales, again the primary wind directions were from the SW and W. An analysis of the 
cyclone tracks associated with erosion events showed an affinity with cyclones travelling 
from a SW or W direction or to a lesser extent with cyclones moving from northerly 
directions. A number of events were generated with the aid of gale force winds which 
lasted longer than 10 hours. The erodability of the coastline is an important 
concideration here with most erosion occurring on coastlines consisting of 
weakily consolidated material with a few rare incidents of coastal cliff collapse. 
The tidal regime also appears to have exertedan importantrole in aiding 
the generation of episodes of coastal erosion. Two periods can be identified when 
extremely severe tides occurred, those with 50 or more years return interval. The two 
periods are 1875-1899 and 1975-1991. Again there is little similarity between the 
Aberdeen record of mean annual tidal range and the incidence of coastal erosion in 
Scotland. The largest storm surge associated with a coastal erosion event was 1.41 m 
above the predicted tide level recorded at Millport on 5 January 1991. The four case 
studies cited here demonstrated how a number of different factors operating in 
conjunction produce coastal erosion at particular locations. 
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CHAPTER 6 COASTAL SAND MOVEMENTS 
The extensivecoastal sand dune and machair areas of Scotlandcausedby 
are the product of geomorphological activity in both prehistoric and 
historic times. This chapter addresses the temporal and spatial incidence of recorded 
coastal sand movements and examines the causes of these processes in Scotland for the 
last 500-1,000 years. Particular attention is given to the role of the "Little Ice Age' in 
aiding the generation of sand dune movements and sand storms. This analysis is preceded 
by a discussion of coastal sand dune evolution in Scotland during the Holocene. As with the 
coastal erosion incidents some of the sand movements occurred over a considerable 
length of time and this means that this chapter includes incidents which had short 
durations (hours to days) and ones which had very long durations (years to centuries) 
Case studies of three of the coastal sand movements are presented. Appendix 8 contains 
details of all the recorded coastal sand movements. 
6.1 Coastal Sand Movement Processes. 
A considerable amount of attention has been given to how sand is 
transported in both coastal and desert environments since Bagnold's seminal work in 
1941. Bagnold identified two critical thresholds in sand transport. The fluid threshold is 
to initiate sanddefined by Bagnold (1941) as the wind of a certain strength required 
transport over a loose dry surface. However, if the wind strength decreases after sand 
transport has begun it can be sustained at wind strengths below the fluid threshold. The 
second of Bagnold's thresholds is termed the impact threshold and below this wind speed, 
sand transport ceases (Bagnold 1941). 
Three types of sand movement can occur under the influence of wind. The 
first and most common type which accounts for around 75% of sand transport is 
saltation (Pethick 1984). This is defined as "a flight or trajectory of a sand grain acted 
on by gravity and the wind" (McEwan and Willets 1993: 9), (Figure 6.1). Four forces 
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Figure 6.1 The Process of Saltation, 
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are generally accepted as governing the saltation trajectory. These are 1) force due to 
gravity 2) aerodynamicdrag - this consists of the relative velocity between the grain 
and the air and involves both vertical and horizontalvelocities 3) the Magnus effect 
- pressure differences above and below a spinning projectile and 4) aerodynamic lift 
this is the differences in fluid velocity above and below a particle (McEwan and-
Willets 1993). 
The secondtype of aeolian sand transport is termed surface creep or 
traction (Pethick 1984, Sherman and Hotta 1990). This type of movement is relatively 
infrequent and is usually caused by descending saltation grains hitting larger sand grains 
which respond to the impact by rolling forward. Grains up to six times the saltating 
grain diameter can be knocked forward in this manner (Pethick 1984). The third and 
final type of aeolian sand transport is suspension, and, although rare, it features in a 
number of the reported incidents of sand movement in the Scottish chronology and affects 
particles of less than 0.2mm in diameter. These particles have fall velocities which are 
often exceeded by the velocities of upward turbulent eddies in the airflow and, as a 
result, can be suspended in the air for considerable lengths of time (Pethick 1984, 
Sherman and Hotta 1990). 
A series of factors have been identified by different authors as influencing 
rates of sand movement. The first group relates to the role of water. Precipitation 
increases the velocity threshold required to initiate sand grain movement (Jungerius et 
a!. 1981, Carter 1988, Wal and McManus 1993). The same is true of both air 
humidity and sand humidity (Johnson 1965, Borowka 1980, Carter 1988, Wal and 
McManus 1993). Seasonality, as affecting precipitation, is also considered an important 
factor by Jungerius et a!. (1981). Related to this group are a number of processes 
relating to temperature and include the role of temperature and atmospheric pressure 
which, in turn, influences sand grain movement and sand dryness (Bagnold 1941, 
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Borowka 1980, Carter 1988). Surface albedo and solar inclination were also considered 
by Carter as important factors in sand grain movement (Carter 1988). Clearly the 
greater the surface reflectivity the slower the evaporation of moisture in the sand and 
the higher the threshold required to initiate sand movement. The next group of factors 
relate to the sand grain particles themselves and include grain diameter, sand density, 
and grain shape (Bagnold 1941, Carter 1988). The larger the particle diameter and the 
denser the sand, the higher the wind velocity needed to cause movement. Carter (1988: 
308) noted that "angular grains are harder to entrain but may move further once 
airborne". The most important factors, however are wind speed and direction (Borowka 
1980, Jungerius et aL 1981). As Pethick (1984) notes, sand transport rate is 
principally dependent on wind velocity (Figure 6.2). The role of the wind direction 
depends on the location of the specific site in terms of its aspect and exposure to the 
prevailing winds. Borowka (1980) and Carter (1988) also refer to such geomorphic 
factors as aeolian microrelief and slope as affecting sand transport while Wal and 
McManus (1993) discuss the role of vegetation in reducing sand movement by reducing 
near-ground wind velocities. Other factors decribed as possibly important in influencing 
sand grain movement include bonding by chemical precipitates and the influence of the 
tide (Carter 1988, Wal and McManus 1993). 
In this study two types of coastal sand movement are recognised. These are 
coastaldune movements which are defined here as the movementof pre-existing sand 
dunes onto land not normally covered by dunes. This is usually a relatively slow process 
that takes place over years, decades or even longer. It can take place by traction or creep 
and can occur at quite low velocities but an initial threshold velocity has to be exceeded 
for the process to begin (Sherman and Hotta 1990). Clearly, the larger the grain size, 
the larger the velocity threshold needed to begin this process. By contrast, coastal sand 
storms are defined as the movement of sand whether from pre-existing sand dunes or 
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Figure 6.2 The Sand transport rate is Dependent 
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marine sources onto land not normally covered by sand, This involves saltation of sand 
particles and involves higher wind velocities than traction. In addition, the suspension of 
the sand particles involves higher wind velocities given the same set of environmental 
parameters (McEwan and Willets, 1993). Suspension is usually a relatively rapid 
process in comparison with the other two. Thus, the principal differences between the 
two types of sand movement are the source areas for sand, sand transport process, 
relative wind speeds and the threshold velocities needed to initiate the sets of geomorphic 
processes. 
6.2 Holocene Coastal Dune Development in NW Europe. 
As sand layers at coastal sites are not easily dated, most of the information 
on Holocene coastal dune evolution is based on radiocarbon dating of peat resting directly 
above or below sand layers. During the Holocene a number of phases of coastal dune 
development, stability and instability occurred (Table 6.1). The earliest reported 
evidence of coastal dune construction in NW Europe are for Scotland circa 5650 BP and 
for the 'Older Dunes' of Belgium circa 5290 BP (Jergelsma et al. 1970, Ritchie 
1979). The earliest Dutch and German records of these 'Older Dunes' is circa 4750 BP, 
whilst the earliest dune development for England is circa 4040 BP (De Ceunynck 1985 
and Tooley 1990). The majority of coastal dune systems in NW Europe, however, were 
constructed between circa 5,700 B. P. and 2450 BP (Jergelsma et aL 1970, Ritchie 
1979, De Ceunynck 1985 and Tooley 1990). 
From circa 2450 to 1950 BP a period of relative coastal dune stability 
seems to have occurred in NW Europe. This was possibly followed by a short period of 
dune construction and movement up to circa 1750 BP (Lamb 1980). Another short 
phase of dune stability appears to have taken place between 1750-1450 BP in NW 
Europe. These phases are based on radiocarbon dating of peat layers in which these sand 
layers occur and as these last two phases are based on a small number of dates the 
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evidencefor them is not conclusive (Tooley 1990).A later phase of dune movement and 
sandstormactivity up to 1150 BP is based on limited historical data. Again the evidence 
is not conclusive as it is at the limit of the available documentary evidence 
(Lamb 1991). 
Table 6.1 Holocene Coastal Dune Development In NW Europe 
PERIODSOF PERIODSOF DUNE DATINGSOURCES 
DUNE STABILITY CONSTRUCTION/INSTABILITY 
850 BP onwards Historical 
(Probable peak in late 
17th Century) 
Belgian 'Younger Dunes' starting 850 BP 
Dutch 'Younger Dunes' starting 750 BP 
Scottish starting 750 BP 
Welsh starting 708 BP 
English starting 622 BP 
850-c. 1150 BP Historical 
c. 1150-c. 1450 BP Historical 
c. 1450-c. 1750 BP Radiocarbon 
c. 1750-1950 BP Radiocarbon 
1950-2450 BP Radiocarbon 
2450-5650 BP Radiocarbon 
(Main dune construction phase) 
Earliest Scottish 5650 BP 
Earliest Belgium 5290 BP 'Older Dunes' 
Earliest Dutch 4750 BP 'Older Dunes' 
Earliest German 4750 BP 'Older Dunes' 
Earliest Irish 4265 BP 
Earliest English 4040 BP 
Sources of information : (Higgins 1933, Walton 1956, Burnett 1964, Jergelsma et a/. 
1970, Gottschalk 1971,1975,1977, Lamb 1977, Ritchie 1979, Lamb 1980, De 
Ceunynck, 1985 Tooley 1985, Christiansen and Bowman 1986, Tooley 1990, Lamb 
1991, Ross 1992) 
A period of dune stability from 800-1100 A. D. in NW Europe was 
followed by time intervals during which many incidents of coastal dune movement and 
sand took place (Higgins 1933, Walton 1956, Burnett 1964, Gottschalk 1971,storms 
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1975 and 1977, Lamb 1977,1980 and 1991, Ritchie 1979, De Ceunynck 1985, 
Tooley 1985 and 1990, Christiansen and Bowman 1986 and Ross 1992). This period of 
sand movement (which may still be taking place) appears to have been associated with an 
increased frequency of reported incidents of coastal sand instability particularly during 
the late 1600's and early 1700's. This interval coincides with the culmination of the so 
called 'Little Ice Age' (Grove 1988). It is this latter period of dune instability that the 
current research will address and how it has manifested itself in Scotland in view of the 
availability of both documentary and instrumental data sources. 
6.3 Temporal Analysis. 
This section of the analysisexaminestemporalvariations of reported 
incidence of coastal sand movements in Scotland during historical times. This is 
undertaken at quarter century, decadal and annual intervals. The magnitude of these 
recorded events and the temporal variations of the different event magnitudes is also 
examined. This section also considers briefly the monthly frequency of recorded coastal 
sand movements. Not surprisingly, incidents of coastal sand movements can last from a 
few hours to centuries. Figure 6.3 illustrates this temporal aspect and shows that some 
incidents appear to have lasted for more than 200 years while others were associated 
with a single storm. 
6.3.1 Quarter Century Incidence of Coastal Sand Movements. 
At a quarter century scale a number of periods of incidenceof increased 
coastal sand movements are evident (Figure 6.4). The first of these is from 
1400-1424 A. D. and is followed by a long period of recorded low incidence until 1624. 
From 1625-1699 there is a rising incidence of events with a peak evident between 
1675 and 1699. This is also the period of the highest number of coastal sand movements. 
There is also a relatively high incidence of coastal sand movements from 1700-1724, 
1750-1799,1825-1874 and particularly from 1850-1874. There is also a high 
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incidence of events during the period 1900-1949 with a total of 9.5 events. After 1950 
there is a general decline in the incidence of recorded coastal sand movements. 
6.3.2 Decadal Incidence Of Coastal Sand Movements. 
The earliest period of increasedcoastal sand movement activity at a 
decadal level occurs between 1380-1429 A. D. excluding the decade 1390-1399. 
Thereafter, the next periods of increased coastal sand movements are during the 1520's, 
1630's and 1640's (Figure 6.5). From the 1660's to the first decade of the 1700's 
there is a major period of increased activity that culminates in the first decade of the 
1700's. The next decade of increased sand movement activity is the 1790's followed by 
the period 1840-1869. The decade of the 1900's also has significant sand movement 
activity and this is followed by another major period of coastal sand movements between 
the 1920's and the 1950's with a peak during the period 1920-1929. The 1980's is 
also significant as a decade of increased coastal sand movement activity. 
6.3.3 Annual Incidence of Coastal Sand Movements. 
There are significant variations observable in the annual incidence of 
recorded coastal sand movements in Scotland between 1200-1991 A. D. However, 
from inspection of the data two types of variation are evident; firstly there are 
background variations in annual incidence and secondly there are clusters of individual 
incidents of coastal sand movements. In terms of background variations, a number of 
periods of increased coastal sand movements can be detected (Figure 6.6). These are 
from 1400-1499,1693-1709,1770-1791,1854-1861 and 1900-1954. Periods 
of increased occurrence are evident from 1381-1413 and 1630-1702 the latter 
coinciding with the peak of the 'Little Ice Age' and also from 1903-1951. Incidents of 
coastal sand movements which only occurred in a single year took place once every 25 
years. A number of periods occurred when few recorded coastal sand movements took 
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6.3.4 Magnitude of Coastal Sand Movements and Monthly Occurrence. 
In order to allow for the varying geographical and temporalcoverage of 
the data sources as outlined in the methodology, more reliable information in aiding the 
identification of periods of increased incidence of coastal sand movements can be derived 
by excluding the smaller events. This procedure will identify whether clusters of larger 
scale incidents occurred and this, in turn, may aid the identification of causal factors. 
The remaining events were classified into three groups based on the size of the affected 
area and the severity of impact (Table 6.2). 
Table 6.2 Classification Of The Magnitude Of Sand Movements. 
Local Events with minor impacts in a very localised area.-
Intermediate Events with severe impacts on a small area.-
Large Events with severe and long-term impacts largeon a area. 
Analysis of the data at quarter century level shows three minor periods 
and one major period of increased intermediate and large coastal sand movements 
(Figure 6.7). The first minor period is from 1200-1224, the second from 
1400-1424. An important period of increased incidence of intermediate and large 
coastal sand movements occurs in the hundred years between 1625-1724 with a peak 
between 1675-1699. This correlates with the peak of the 'Little Ice Age' and may have 
been related to the very large and severe storms which were frequent at this time (Lamb 
1991). This quarter century includes two large events and includes the highest number 
of events of this kind in the chronology. The last minor period is from 1900-1924. 
When the distribution of the over time of the recorded local incidents is considered two 
broad periods can be identified. In the early part of the chronology from 1425-1674 
there are relatively low levels of coastal sand movements. However, from 1675-1991 
relatively high numbers of coastal sand movements are recorded with the exception of 
1875-1899 (Figure 6.7). It was only possible to identify the month occurrence of 9 of 
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between January and September. For 3 other events it was only possible to identify the 
season of occurrence, 2 occurring in autumn and 1 in winter. 
6.4 Spatial Analysis. 
6.4.1 Overall Distribution 
The distribution of coastal sand areas in Scotland is restricted to 
particular areas including the western isles of Scotland, including the Isle of Lewis, 
North and South Uist, Tiree, Coll and Islay (Figure 6.8). The second major cluster is on 
the Orkney Isles particularly the Mainland, Stronsay, Sanday and Westray. Coastal sand 
dune areas in eastern Scotland are concentrated in the Moray Firth, Fraserburgh, 
Aberdeen, the Firth of Tay and the Firth of Forth regions. 
The reports of coastal sand movements are principally restricted to three 
areas in Scotland (Figure 6.9). The first group of events are for the Outer 
Hebrides, principallythe Uists, (South Pabbay and Berneray). The second group is the 
Morayshirecoastlinebetween Tain and Duffusand includes the Culbin Sands. The third 
group is on the east coast of Scotland from Strathbeg to Inverleven (Figure 6.9). This 
grouping includesthe Forvie Sands where there is a continuous documentary record of 
coastalsand movements from 1401 A. D. onwards. 
6.4.2 Regional Division 
The same regional division usedfor the coastal flooding and coastal erosion 
is used to examine spatial variations in the occurrence of coastal sand movements. Most 
documented incidents occur in the NE region. This region is the dominant location for 
coastal sand movements at sites such as Culbin and Forvie from 1200 A. D. onwards with 
the exception of the 1300's where several major incidents occurred in Ayrshire and 
Luce Bay, Wigtonshire. At a quarter century scale the dominance of the NE region as the 
principal location of the coastal sand movements is not as obvious in the early part of the 
chronology, bearing in mind the relatively small number of incidents dating from this 
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time (Table 6.3). From 1375-1399 all the recorded incidents occur in SW Scotland at 
Ayr, Sands Of Luce and the Solway Firth (Figure 6.9). From 1400-1424 this changes to 
the NE at Forvie, Aberdeen and the River Don. From 1425-1499 most incidents occur in 
the NW region are for Udal, North Uist. From 1500-1524 the NW and NE have equal 
numbers of coastal sand movements. This is followed by a change to the NE from 
1525-1549 and then to both sharing from 1550 to 1599. The NW is again the focus of 
coastal sand activity for the next fifty years up to 1649 at Berneray and the Uists. 
However from then on the NE remains the dominant region for coastal sand movements 
up to the present day, particularly at sites such as Forvie, Culbin, Rattray, Nairn and 
Burghead (Figure 6.9). 
Table 6.3 Distribution Coastal Sand Movements in the Four 
Regions of Scotland per Quarter Century, 1200-1991 A. D. 
of 
Quarter Century SW NW NE SE TOTAL 
1200-1224 100% 1 
1375-1399 100% 1.3` 
1400-1424 5% 8% 87% 6.05 
1425-1449 29% 47% 24% 1.05 
1450-1474 67% 33% 0.75 
1475-1499 67% 33% 0.75 
1500-1524 50% 50% 0.5 
1525-1549 24% 76% 1.65 
1550-1574 50% 50% 0.8 
1575-1599 50% 50% 0.8 
1600-1624 10% 52% 38% 1.05 
1625-1649 3% 51% 46% 3.05 
1650-1674 2% 9% 89% 6.05 
1675-1699 1% 41% 58% 8.55 
1700-1724 6% 92% 4.25 
1725-1749 14% 86% 1.75 
1750-1774 8% 61% 31% 3.25 
1775-1799 37% 63% 3.35 
1800-1824 16% 84% 1.9 
1825-1849 8% 92% 3.9 
1850-1874 27% 53% 20% 4.9 
1875-1899 100% 0.6 
1900-1924 18% 82% 5.6 
1925-1949 17% 50% 33% 6 
1 950-1 974 100% 3 
1975-1991 100% 2.1 
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* decimal points occur in some totals as some coastal sand movements occur 
over more than one decade. 
6.5 Coastal Sand Movement Types. 
This section examines the different types of coastal sand movement that 
have taken place in Scotland. It includes recorded sand movements from existing dunes 
together with the blowing of sand from beaches and intertidal ofareas. A classification 
coastal sand movements was used based on the type of sand movement that had occurred as 
well as source area. (Table 6.4). 
Table 6.4 Classification Of The Types Of Sand Movements 
Type 1- primarily due to the movement of existing sand dunes onto land not normally 
covered by dunes, usually involvingthe process of traction. 
Type 2- due to both the movement of existing sand dunes onto land not normally 
covered by dunes and the movement of sand from other sources onto land not normally 
covered by sand involving all three processes of traction, saltation and suspension. These 
other sources include beaches, intertidal zone and sediment areas normally covered by 
the sea. 
Type 3- primarily due to the movement of sand from non-dune sources onto land not 
normally covered by sand usually involving the processes of saltation and suspension 
often in the form of sandstorms. 
6.5.1 Types of coastal sand movements 
Nearly half of the incidents of coastal sand movements are classified as 
Type 1. The next most common type are Type 3 with nearly 36% of the total number. 
There are a number of interesting trends if temporal changes are examined by type. Sand 
dune movements have been increasing in importance since the 1500's indicating a 
possible long-term destabilisation of the coastal dune systems. Events involving a 
variety of processes (Type 2) are most frequent in the period from the 1500's to the 
1700's indicating the time of most severe disturbance in Scotland. Type 3 events have 
occurred fairly consistently from the 1600's onwards with a slight decline during the 
last two centuries. 
At a quarter century level a number of temporal variations are apparent 




























































changes to a dominance of movement of pre-existing sand dunes in the period 
1400-1424. From 1425 to 1624 very few events occur with the exception of 
1525-1549 when there are numerous incidents involving both the movement of 
pre-existing sand dunes and the occurrence of sandstorms. From 1625-1700 most 
reported events involve both the occurrence of sandstorms as well as the mobilisation of 
pre-existing sand dunes. From 1700-1724 sandstorms remain the most important 
form of sand transport. From 1725-1824 there is a period when no event type is 
dominant with the exception of 1775-1799 with sand dune movements occurring most 
often. From 1825 to 1974 sand dune movements occur more frequently, although the 
figure is very low for the period 1875-1899. Since 1975 there has been a change back 
to sandstorms being the most common type of coastal sand movement. 
6.6 Airflow Patterns, Wind Data and Depression Tracks. 
6.6.1 Lamb's (1972) Airflow Patterns 
Using the Lamb classification of daily airflow patterns over Britain and 
Ireland as described in Chapters 4, the airflow for each day when a coastal sand 
movement took place was recorded between 1868-1971 (Lamb 1972). However, it was 
only possible to use the Lamb classification for 5 incidents of coastal sand movement 
since most incidents occurred prior to the period of the Lamb classification and another 
9 events which took place during this period did not occur on specific days but gradually 
over a relatively long time period from years to decades. Of the 5 accounts for which 
there are sufficiently accurate dates 3 were associated with W airflows and 1 each with 
NW and anticyclonic airflows. 
6.6.2 Association of Coastal Sand Movements with Gales 
The descriptions of 20 of the 61 coastal sand movements mention that 
they were associated with gales or storms. Of these 20 reports, only 9 provide wind 
direction data. The winds most mentioned were from the NW and W (Table 6.5). A typical 
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example is the 1688 storm at Aberdeen, where it is stated that the storm was of nine 
days duration, but there is no mention of the associated wind direction (Scottish Council 
for Social Services 1960). Similarly, the 1694 storm at Culbin which lasted between 2 
and 3 days and was associated with peak wind velocities of 100-130 knots, yet with 
variable wind direction while at Burghead, 1926, it was stated that a strong wind from 
the sea had occurred continuously over the previous two weeks (Lamb 1991, The 
Northern Scot and Moray and Nairn Express 1926). In the documentary descriptions 
there is no mention of changing wind directions during the incidents or of the possible 
role of rainfall. In the case of the 1903 incident in the Solway Firth the role of the wind 
in drying the sand was noted by observers (Dumfries And Galloway Standard 1903). 
This lack of information is probably due to the limited number of incidents which give 
indications of the possible causes and in some cases it is due to very brief descriptions of 
the events. 
Table 6.5 Occurrence of Coastal Sand Movements during Gales. 
DATE LOCATIONSAFFECTED GALE DIRECTION STRENGTH OF GALE 
1413 Aug 19 Aberdeen SE 
Forvie 
1676 Aut Culbin NW 
1689 Sep Culbin NW 
1702 Oct 22 Culbin NW 
Findhorn 
1720 Rattray Head E 
1903 Apr 7 Solway Firth NW 
1920 May 13 Moray 
Moray 









43 m. p. h. 
St Andrews 
6.6.3 Principal Wind Direction and Affected Locations 
In the descriptions of the coastal sand dune movements it was only 
possible to identify the principal wind direction for 16 incidents. These were primarily 
associated with W and NW winds (Table 6.6). At a century level of analysis W winds 
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dominate throughout most of the centuries with the exception of the 1500's and 1600's. 
During the 1600's most events were associated with winds from the NW. This is 
particularly true of the late 1600's and is a feature of increased storminess during the 
culmination of the 'Little Ice Age'. 
As a result of the small number of coastal sand movements where wind 
directions are known,the significance of the data is very limited. However, it is possible 
to identify particular wind directions with the locations of the affected areas (Table 
6.6). For example three of the four reported incidents which occurred in the period 
1200-1425 had W winds and affected locations in the NE and SW principally Moray, 
Ayr (twice), Aberdeen and Forvie. Similarly, the four reported incidents which 
occurred between 1676-1702 had NW winds and affected locations in the NE and NW 
namely Culbin (three times), Udal and Findhorn. Of the remaining 8 incidents which 
occurred between 1720-1934, four had W winds which affected locations in the NE and 
NW principally Duffus, Fort William, Moray and Burghead and a further two were 
associated with E winds which affected locations in the NE and SE namely Rattray Head, 
Arbroath and St Andrews (Table 6.6). 
As a result of the small number of incidentswhich fell within the period 
for which there are synoptic charts available, it was not possible to identify cyclone 
tracks associated with particular incidents. An exception is that the coastal sand 
movement of 1-2 October 1697 which was probably associated with a slow moving 
mature cyclonic storm system generating high N winds in the Outer Hebrides 
(Lamb 1991). 
6.7 Tides and Storm Surges. 
It was possible to gather tidal information from the descriptions of only 7 
of the 61 periods of coastal sand movement (Table 6.7). Four of the incidents were 
associated with exceptional high or spring tides probably with some storm surge 
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component. These occurred, apparently randomly throughout the chronology. Three 
incidents were associated with extreme astronomical tides in the 1400's and 1900's 
(e.g. in the early 1400's at Forvie). It is difficult to establish the importance or 
otherwise of this possiblecausitive factor in the movement of coastal sand 
accumulations. 
Table 6.6 Association of the Locations Affected by Sand Movements 
with Wind Direction. 
DATE LOCATIONS AFFECTED WIND DIRECTION 
1200 Moray W 
Ayr W-1381 
1381-1425 Aug 19 Ayr W 
1413 Aug 19 Aberdeen SE 
Forvie 
1676 Autumn Culbin NW 
1689 Sep Culbin NW 
1695-1704 Udal NW 
1702 Oct 22 Culbin NW 
Findhorn 
1720 Rattray Head E 
1732 Duffus W 
1750 Forvie S 
1869 Jan 30 Fort William W 
1903 Apr 7 Solway Firth NW 
1920 May 13 Moray Firth W 
Moray 
1926 Mar 11-12 Burghead W 
1934 Jul 7 Arbroath E 
St Andrews 
6.8 Anthropogenic Causes. 
In only two of the coastal sand movements are there indicationsof 
anthropogenic influence. The Culbin incident of autumn, 1694, has been partly 
attributed to the excessive plucking of marram grass from the existing dunes for use as 
thatch. This activity was subsequently banned by an Act of Scottish Parliament in 1695 
(Willis 1986). In the first half of the 1700's an occurrence of blown sand was 
associated with the drainage of some machair areas in the Uists in the Outer Hebrides 
(Ritchie 1979). It is likely that the role of people has played an important role in 
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producing coastal sand movements although, from the written records, there is limited 
evidence of this. This may be especially the case during the 'Little Ice Age' when harvests 
were poor, people were starving and the resources available were used to the maximum 
(Grove 1988). 
Table 6.7 Locations Affected by Coastal Sand Movements 
and Tidal Regime. 
DATE LOCATIONSAFFECTED DESCRIPTIONOF TIDE 
1400-1499 Udal "due to a greater tidal range occurring about 
that time which had not occurred for many 
hundredsof years before that or at any time 
since" (Lamb 1991). 
1413 Forvie "very near the extreme astronomical 
tide low tide was probably most extreme" ...(Lamb 1991). 
1694 Autumn Culbin "coincided with spring tides" (Lamb 1991). 
1702 Oct 22 Findhorn "battering of the outer coast at some stage 
by a heavy northwesterly or northerly sea" 
(Lamb 1991). 
1869 Jan 30 Fort William "The tide came up still higher" (Inverness 
Advertiser 1869) 
1903 Apr 7 Solway Firth "The tides were low" (Dumfries And 
Galloway Standard 1903). 
1934 Jul 9 St Andrews "West Sands. when the sea rose suddenly" ..(Glasgow Herald 1934). 
6.9 Case Studies. 
6.9.1 The Coastal Sand Movement of 19 August 1413 at Forvie. 
There is a very long history of dunes and sandhills at Forvie extending 
back as far as circa 3950 B. P. (North 1981). At this time dunes and sandhills were 
present and locally stabilised in the extreme south of Forvie (Figure 6.11). By circa 
1950 B. P. some raised beaches and glacial ridges were covered by several feet of blown 
sand which had been partiallystabilised as the sand advanced northwardsup the coast 
(North 1981). This process of advance has continuedto the present day althoughthe rate 
of advance has slowed dramatically since 1688 (Landsberg 1955). In the process of 
advancinginland and up the coast from the original site in the extremesouth of Forvie a 
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Figure 6.11 Factors Associated with the Coastal Sand Movement on 14th August 1413 
The Parobolic Dune System of North Forvie and1,1?a) The Location of Area affected by Sand 
Movement on the 14thAugust 1413 their relationships with areas of former cultivation. Groups 3,4 and 5 are complex features which form wi 
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series of nine parabolic dune complexes were created due to a postulated series of sand 
influxes. It should be noted that the subsequent evolution at the site was inherently more 
variable (Ritchie 1992). 
The main historical documented incident of 19 August 1413 was preceded 
by a number of smaller movements at Forvie (Figure 6.11). In 1401 and 1404 some 
drifting of existing sand dunes had occurred (Landsberg 1955). In the major movement 
at Forvie the dunes advanced between 50 and 250m northwards. This resulted in the 
final abandonment of the medieval township of Forvie and its church. To the south, the 
mouth of the river Don was temporally blocked with sand and the coasts adjacent to 
Aberdeen suffered sudden destruction, possibly due to coastal flooding and erosion 
(Landsberg 1955, Willis 1986 and Steers 1973). 
for this incident, the first being Two factors were probably responsible 
the severe storm with S and E winds and the second related to an extreme astronomical 
tidal range (Lamb 1991). This would have made a relatively large amount of sediment 
available for transport inland at a time when the coastal dunes were already destabilised 
(Lamb 1991). At Forvie there has been almost continuous dune movement since that 
time and even as late as 1950-1951 gales set large masses of sand in motion in the 
southern and central parts of the area (Steers 1973). 
6.9.2 The Coastal Sand Movement of Autumn 1694 at Culbin. 
The formation of the Culbin sands in NE Scotland is probablythe most 
well-known incident of this type where a considerable land area was inundated by sand 
in a relatively short space of time (Figure 6.12). Historians and geographers have 
published over 70 articles, papers and books on its development. Many of these were 
written in the 18th and 19th centuries and contain large amounts of spurious and 
misleading information on this incident written by authors who had no first hand 
information on this incident and who elaborated on the available information to make the 
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Figure 6.12 Factors Associated with the Coastal Sand 
Movement in the Autumn of 1694 
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incident sound more fantastic than what it was and in one case a romantic novel was 
written using a very distorted version of the incident as a backdrop to the plot. (Ross 
1984). This event is the largest in the chronology and was a sand storm (Type 3). 
There is some historical evidence to suggest that an initial series of coastal 
sand ridges developed at the site around 1200 A. D. (Ross 1992). The first indication of 
the future catastrophe to come was on the 21 April 1663 when a severe sand storm is 
recorded for Culbin and the nearby town of Nairn was threatened by drifting sand (Lamb 
1991). There is no indication from historical records of any long-term damage or loss 
of land. In the autumn of 1676 a NW gale buried the harvest in the westernmost Culbin 
farms with up to 60cm of sand. Again there is no record of any long-term damage or loss 
of agricultural land (Ross 1992). The main Culbin event occurred in the autumn of 
1694 between late September and late October (Lamb 1991). At this time, over 1000 
hectares of fertile farmland on 16 tenant farms and the estate house and gardens were 
covered by blown sand in a storm lasting 30 hours, therefore covering several tidal 
cycles (Lamb 1991). The mouth of the river Findhorn became blocked with sand and 
resulted in the destruction of the old village of Findhorn (Lamb 1980). For the next ten 
years there were frequent periods of blown sand activity at the site including another 
severe incident on the 22 October 1702 (Lamb 1991). In the course of the following 
two centuries the wind continued to shift the sand occasionally revealing the remains of 
buildings and walls and burying them again (Ross 1992). As the sand-covered area 
slowly increased, attempts were made to stabilise it. From the 1920's onwards the 
Scottish Forestry Commission successfully afforested most of the area with pines and 
this effectively stabilised the whole area (Lamb 1991). 
Four factors have been identified by various researchers on the Culbin 
sands as having been responsible for the main event of 1694 and it is likely that the 
combination of all four contributed to the severity and long-term impact of the incident. 
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The first is that the existing coastal dunes at the site were likely to have been eroded by 
an ever encroaching sea (Edlin 1976). The second factor is that the final destabilization 
of the dune system may have been due to the excessive plucking of the marram grass for 
thatch. The third factor is the association of the event with spring tides which would have 
stripped away the dunes exposing fresh dry sand to wind scour. The final factor is storm 
activity with exceptional high winds from a NW to N direction. This would have been 
particularly effective in causing sand transport at right angles to the alignment of the 
coastal dune ridges (Lamb 1991). These four factors in combination would have made 
available an enormous amount of sand and the means to transport it inland. 
6.9.3 The Coastal Sand Movement of Autumn 1697 in the Outer Hebride 
This incident affected North Uist, in particular the Udal peninsula on the 
Southnorthern end of the island and the two much smaller islands of Bemeray and 
Pabbay (Figure 6.13). These two islands are located between North Uist and the island of 
Harris. No exact date for this incident is recorded but it is most likely to have occurred 
on 1-2 of October 1697 (Lamb 1991). Before the main event however, there is 
evidence of existing sand dune movement on the sites affected (Figure 6.13). In the Udal 
peninsula, North Uist there is strong evidence that the existing coastal sand dunes were 
mobile from about 1400 A. D. onwards (Crawford 1967 and Crawford and Switsur 
1977). In the island of Berneray between North Uist and Harris the historical records 
document a period of dune instability between 1600 and 1678 A. D. and that some land 
had been covered by drifting sand (Morrison 1961 and Morrison 1967-1968). In the 
main event of 1697, a settlement on the Udal peninsula, that had been inhabited for 
4000 years was permanently buried, while on Berneray island some farms suffered a 
substantial reduction in fertility as a result of the blown sand and the area of Shiaby was 
covered in several feet of sand. On South Pabbay island the farm of Middleton was 
completely covered in blown sand and was unreclaimable with considerable damage done 
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Figure 6.13 Factors Associated with theCoastal Sand 
Movementof Autumn 1697 
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to other farms. This event was classified as large and of Type 3 origin. 
The principal cause of this incident was a mature cyclonic storm system 
which produced an unusually severe gale from the W or NW in the Outer Hebrides 
(Figure 6.13). This storm which was probably initially positioned just south of Iceland 
then travelled SE towards southern Norway and Denmark and numerous reports of 
coastal flooding were recorded on the coasts around the German Bight from Denmark to 
North Holland (Lamb 1991). After this storm there are no further records of the 
occurrence of sand dune movements and sand deflation at these sites. 
6.10 Summary. 
The occurrence of coastal sand movements show some temporal variations 
with higher incidences in the periods from 1400-1424,1675-1699 at the peak of the 
'Little Ice Age' and from 1925-1949. The most important decades for coastal sand 
movements are 1400's, 1690's, 1700's and 1920's. Three clusters of events are 
identified; 1381-1413,1630-1702 the latter of which coincides with the peak of the 
'Little Ice Age' and from 1903-1951. When the sand movement events are classified by 
size, only one cluster of intermediate and large scale events can be identified, and is 
from 1625-1724 and particularly from 1675-1699. 
Coastal sand movements tend to have occurred in three areas in Scotland, 
in the Outer Hebrides, along the Moray coastline and on the east coast from Strathbeg to 
Inverleven, areas where major coastal dune fields exist today (Figure 6.8). Nearly half 
of all the events were caused by the movement of existing sand dunes onto land not 
normally covered by sand. A minority of the events were as a result of sandstorms 
usually from beaches or exposed intertidal and marine sediments. 
Nearly a third of the descriptions of coastal sand movements mention that 
they occurred during gales or storms with the predominant winds from the northwest or 
west. A number of events were associated with either exceptionally high tides or 
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exceptionally low tides. In a small number of events human activity played a major role. 
However, with the exception of a small number of well documented events it has proved 
difficult to identify the causes of many of the events because of the very brief 
descriptions and the fact that they occurred well before instrumental weather and tidal 
data was available. A small number of case studies have been presented in order to 
illustrate the complexity of individual coastal sand movements, their causes 
and impacts. 
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CHAPTER 7 THE IMPACT OF COASTAL FLOODING, 
EROSION AND SAND MOVEMENTS 
The episodes of coastal flooding, coastal erosion, coastal sand movements 
that have affected Scotland are examined both in terms of their physical impacts on the 
coastline as well as in terms of the loss of life, injury or damage and destruction of 
property, infrastructure, businesses and homes. The impacts are also analysed for 10 
and 25 year intervals in order to identify any periodicity of occurrences. This is also 
done using a regional classification and a classification of coastline type. 
7.1 Classification of Impacts 
7.1.1 Introduction 
In order to try and analyse the impacts of the different floods, the 
incidence of erosion and coastal sand movements and to examine these in some sort of 
summary manner it was neccessary to devise a detailed classification of the many 
different types of impacts which were described as having occurred in many of the 
accounts of the individual events. 
7.1.2 Classification of Impacts 
A classification of impacts was devised based on an initial survey of a 
small sample of data. (Table 7.1). 
Table 7.1 Classification of Coastal Impacts. 
1) Loss of life, injury. 
2) Marine harbours, ships and boats, lighthouses and lightships.-
3) Infrastructure - towns and villages, roads and streets, bridges, railway lines 
and stations, water, gas, electricity buildings, cables, pipes, communication 
buildings and lines. 
4) Commercial retailing, service and industrial buildings and stock,-
mineral extraction. 
5) Rural loss of agricultural land, farm buidings, livestock and crops, forestry.-
6) Public/Heritage public buildings, parks, sports facilities and grounds, 
historic buildings and archaeological sites, military barracks and grounds, 
religious buildings and graveyards. 
-
7) Homes/Gardens houses, gardens, garden walls.-
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Table 7.1 Continued. 
8) Geomorphological/Hydrological coastal and estuarine defence works,-
sand bars, sand spits 
and other similar coastal features, river flooding associated with storms. 
9) Other (including reclaimed land). 
10)General Statementswhere damagewas said to have occurredbut was not specified. 
11)No Impact Specified where no damagewas described in the account of the event. 
This does not neccessarily assume that no damage did occur - only that 
none was recorded. 
7.2 Distibution of Coastal Impacts. 
7.2.1 Introduction 
In order to prevent the duplication of impacts related to more than one 
type of event the analysis was undertaken by grouping the impacts under particular 
categories or combinations of category types. This reduced the total number of recorded 
incidents to 335 (which affected 600 individual locations) (Table 7.2). The analysis is 
based on a large number of reported incidences of coastal flooding (127), coastal erosion 
(82) as well as episodes when both coastal flooding and coastal erosion took place 
simultaneously (65). 
Table 7.2 Frequency of Coastal Impacts. 
TYPE/COMBINATIONS CF1 CE2 CF/CE3 CSM4 CF/CSM5 CEJCSM6 CF/CE! 
CSM7 
TOTAL 
NO. OF EVENTS 


























































































TOTAL IMPACTS 245 119 280 72 86 36 766 
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NOTES -1 Coastal flooding only. 
2 Coastal erosion only. 
3 Coastal flooding and erosion events. 
4 Coastal sand movements. 
5 Coastal flooding, coastal sand movements. 
6 Coastal erosion, coastal sand movements. 
7 Coastal flooding, coastal erosion and coastal sand movements. 
8 See Table 7.3 for number of dead and injured. 
In this study a total of 766 coastal impactswere recorded. The most 
common type is that which includes destruction or damage to harbours and lighthouses 
and loss of or damage to ships, fishing vessels, boats and lightships (136). The next 
most commontype includes destruction or damageto coastaland estuarine defenceworks 
and other natural coastal features (129). The third most common impacts are the 
destruction or damage to towns and villages, roads, bridges, railway lines and stations, 
communications and service buildings, lines and cables (120). Deaths and injuries 
occurred in just 29 of the cases. These disasters were responsible for 789 deaths and 33 
injuries and are approximate values only, since the descriptions of 4 disasters mention 
deaths and injuries without specifying the numbers involved and some of the other 
descriptions do not give full casualty figures. Most of the casualties occurred as a direct 
result of loss at sea of fishing fleets and other vessels during storms, followed by coastal 
flooding and then fatalities and injuries due to the effects of the wind onland (Table 7.3). 
Table 7.3 Loss of Life associated with Coastal Impacts. 
TYPE OF TOTAL NUMBER NUMBER OF INCIDENTS DEATHS INJURIES 
EVENT' OF INCIDENTS INVOLVING CASUALTIES 












17 169 29 
TOTAL 335 29 789"** 33 
198 
* See Table 7.2 for event type/combinations. 
** Includes the reported drowning of 400 families in Glasgow in A. D. 738. A 
minimum figure of 400 deaths is assumed given the difficulties of guaranteeing the 
historical veracity of this very early record. So 400 of the fatalities were due to 
coastal flooding and 220 fatalities and 4 injuries due to shipwrecks or are storm 
related. In 3 of the incidents no mention was made of how many casualties had 
occurred. In 1 incident the caualties were due to coastal flooding and in the other 2 
incidents the fatalities were due too shipwrecks or are storm related. 
*** In total 51 of the fatalities were related directly to coastal flooding whereas 118 
fatalities and 29 injuries were due to shipwrecks or are storm related. In 1 incident 
there was no indication of how many fatalities had occurred. 
**** Even allowing for the dubious historical record of A. D. 738, the total of deaths 
and injuries is probably still an underestimate since a considerable number of 
descriptions did not specify how many died or were injured. 
7.2.2 Summary of Impacts by Event Type 
When the type of impactsare examined several interesting differences 
emerge (Table 7.2). Periods of coastal flooding are characterised by Marine impacts 
(mainly damage to harbours and fishing vessels) whereas episodes of coastal erosion are 
characterised by Geomorphological/ Hydrological impacts (mainly damage to coastal and 
estuarine defences). In cases where both coastal flooding and erosion took place, there 
reports of both marine and Geomorphological/ Hydrological impacts. The periods of 
many Rural impacts (mainly loss of agricultural land 
are 
coastal sand movements generate 
and destruction of farm buildings). By contrast the periods of coastal erosion, coastal 
sand movements are characterised by Geomorphological/ Hydrological impacts. Episodes 
of coastal flooding, erosion and sand movements are characterised by damage to 
Homes/Gardens (principally damage to houses and gardens) and 
Geomorphological/Hydrological impacts. This shows that particular types of coastal 
storms cause specific and well-defined impacts. 
7.3 Temporal Variation of Impacts. 
7.3.1 Temporal variations of coastal flood impacts. 
As a result of the very small number of recorded floods that took place 
prior to the 1600's this section of analysis will concentrate on the period from A. D. 
1600 onwards. Marine impacts most frequently recorded in the 17th, 18th and 19thare 
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centuries while damage to infrastructure is most common in the 19th and 20th 
centuries. At a quarter century level of analysis there is a high number of impacts 
during two periods: 1650-1674 and between 1850-1874 (Table 7.4). Both periods 
are characterised by abnormallyfrequent damage to harbours,ships and lighthouses. 
Damage to infrastructure was also particularly severe between 1950 and 1974. 
Table 7.4 Variations in Coastal Flood Impacts Quarterper
Century, 1600-1991 A. D. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) Total 
1600-1624 1 2 2 2 1 1 2 11 
1625-1649 21 2 5 
1650-1674 1 17 2 3 2 1 4 30 
1675-1699 4 4 
1700-1724 1 1 2 
1725-1749 1 1 
1750-1774 1 1 1 3 
1775-1799 1 2 1 1 1 6 
1800-1824 4 2 11 1 2 11 
1825-1849 4 6 1 4 2 2 4 23 
1850-1874 3 15 14 1 2 6 3 44 
1875-1899 2 8 1 3 1 23 2 22 
1 900-1 924 1 4 2 2 3 5 2 19 
1925-1949 1 7 2 2 3 1 8 24 
1950-1974 1 6 10 5 4 1 27 
1975-1991 1 5 4 1 11 
7.3.2 Temporal variations of coastal erosion impacts. 
Inspection of Table 7.5 shows that there is no particular temporal pattern 
in the occurrence of periods of coastal erosion since 1600 A. D. Remarkably there 
appears to have been very few reportedimpacts associated with coastal erosion during 
the 18th century. There appears to have been a rising incidence of 
Geomorphological/Hydrological impacts from 1875 onwards but especially during the 
periods 1950-1974 and 1975-1991 (Table 7.5). High incidence of Public/Heritage 
impacts occured since 1975 as a result of the erosion of some coastal golf courses in 
Scotland. There is also a rising incidence of reported Infrastructure impacts 
since 1925. 
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Table 7.5 Variations in Coastal Erosion Impacts per Quarter 
Century, 1600-1991 A. D. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) Total 
1600-1624 11 1 3 
1625-1649 
1650-1674 11 2 
1675-1699 
1700-1724 1 1 2 4 
1725-1749 
1750-1774 
1775-1799 1 4 5 
1800-1824 1 3 1 5 
1825-1849 1 1 2 
1850-1874 1 2 3 
1875-1899 1 2 3 
1900-1924 1 6 2 9 
1925-1949 2 22 1 1 1 9 
1950-1974 4 3 11 1 19 
1975-1991 16 13 10 1 32 54 
7.3.3 Temporal variations of coastal impacts associated with 
events that involved both coastal flooding and erosion. 
Information on coastal impacts associated with events that produced both 
coastal flooding and erosion is available from 1200 A. D. onwards but most of the 
information is available post 1600 A. D. with very high numbers of impacts recorded 
between 1850 and 1991 A. D. At a quarter century level of analysis there are high 
numbers of impacts in three periods between 1875-1899,1900-1924 and 
1950-1974 (Table 7.6). The data shows clearly that the begining of recorded impacts 
coincides with the period (1850-1874) where there was a marked increase in coastal 
flooding. High incidences of the categories Geomorphological /Hydrological, 
Homes/Gardens and Infrastructure impacts are recorded from 1875 onwards. 
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Table 7.6 Chronology Coastal impactsof associated with Events 
that included both Coastal Flooding and Coastal Erosion. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) Total 
1600-1624 
1625-1649 1 1 2 
1650-1674 1 1 1 3 
1675-1699 1 1 1 3 
1700-1724 
1725-1749 
1750-1774 1 1 2 
1775-1799 2 1 2 5 
1800-1824 3 1 4 
1825-1849 1 3 2 6 
1850-1874 1 11 9 3 5 1 9 8 1 48 
1875-1899 4 29 27 17 29 8 25 30 169 
1900-1924 6 19 20 8 9 10 18 24 2 116 
1 925-1 949 1 1 5 1 8 1 3 4 1 25 
1950-1974 2 12 16 13 15 5 25 19 1 5 113 
1975-1991 4 5 7 3 3 6 22 1 3 54 
7.3.4 Temporal variations of coastal sand movement impacts. 
Information on the impacts of coastal sand movements is available from 
1200 A. D. onwards but nearly all of the available information is from 1600 A. D. 
onwards. Very high numbers of impacts are recorded in the 17th century. Rural 
impacts occurred most often in the 17th and 18th centuries most probably as a result of 
the loss of agricultural land that coincided with declining productivity due to sand drift 
or sand storms. At a quarter century level of analysis high frequencies of impacts 
occured during three periods between 1625-1649,1675-1699 and 1925-1949 
(Table 7.7). A low yet persistent frequency of the category Rural impacts occur 
throughout the period of analysis. 
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Table 7.7 Coastal Sand Movement Impacts per Quarter 
Century, 1600-1991 A. D. 
IMPACTTYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) Total 
1600-1624 1 3 4 
1625-1649 1 221 6 







i 2 10 
5 
1725-1749 1 1 
1750-1774 1 2 3 
1775-1799 2 13 
1800-1824 12 3 
1825-1849 11 24 
1850-1874 11 13 
1875-1899 1 1 2 
1900-1924 1 21 15 
1925-1949 1 12 26 
1950-1974 11 
1975-1 991 11 
7.4 Temporal Variation of Impact Types and Coastal Exposure. 
In order to assess whether particular types of coastline are susceptible 
to different types of coastal impact, the particular location where the coastline impact 
was recorded was either recorded as coastal locations exposed to marine processes or to 
wave sheltered fetch environments in estuaries. 
7.4.1 Temporal variations of impacts of coastal floods according 
to type of coast. 
The results show that there is a fairly even distribution of the impacts of 
coastal floods between open coasts and estuaries (98 as opposed to 110). The vast 
majority of impacts recorded occurred in the post 1600 A. D. period with most impacts 
on open coastlines associated with damage to harbours, lighthouses and ships. Apart from 
three 25 year periods between 1600-1991 A. D. there is a very general distribution 
of impacts throughout the listed categories and coast types. However, the periods between 
1650-1674,1850-1874 1950-1974 increases damageand coincide with periods of 
to harbours, lighthouses and ships (Table 7.8). 
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Table 7.8 Impacts of Coastal Floods according to Coast Type 
per Quarter Century, 1600-1991 A. D. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 
1600-1624 
Open Coast 111 
Estuary 1 1 
1625-1649 
Open Coast 1 
Estuary 2 1 
1650-1674 
OpenCoast 3 1 
Estuary 1 11 1 1 11 
1675-1699 
Open Coast 3 
Estuary 1 
1700-1724 
Open Coast 1 
Estuary 
1725-1749 
Open Coast 1 
Estuary 
1750-1774 
OpenCoast 1 1 1 
Estuary 
1775-1799 
Open Coast 1 2 1 1 
Estuary 1 
1800-1824 
Open Coast 1 1 1 
Estuary 
1825-1849 
Open Coast 3 4 1 1 11 
Estuary 1 2 1 3 1 2 
1850-1874 
Open Coast 1 14 2 1 1 
Estuary 1 12 1 2 5 2 
1875-1899 
Open Coast 1 4 1 2 
Estuary 1 2 1 1 11 1 2 
1900-1924 
Open Coast 1 3 1 1 31 











Table 7.8 Continued. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 
1950-1974 
Open Coast 3111 
Estuary 12 11 43 
1975-1991 
Open Coast 4221 
Estuary 2 
7.4.2 Temporal variations of coastal erosion impacts. 
Most coastal erosion impacts occurred on open coasts with the most 
frequently occurring type of impact being characterised by pronounced geomorphological 
changes and also by damage to public buildings. Between 1600-1849 there are 
few recorded impacts (Table 7.9). Changes in coastal geomorphology most frequently 
occured in open coastline areas from 1850 to 1924. Between 1925 and 1949 there is 
an increased distributionof impact types in both open coast and estuarine locations. 
Table 7.9 Recorded Coastal Erosion Impacts according to 
Coastal Type per Quarter Century, 1600-1991 A. D. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 
1600-1624 





















Table 7.9 Continued. 
IMPACT TYPE 
1)2)3) 4) 5) 6) 7) 8) 9) 10) 11) 
1775-1799 
Open Coast 1 3 
Estuary 1 
1800-1824 






Open Coast 1 2 
Estuary 
1875-1899 
Open Coast 1 2 
Estuary 
1900-1924 
Open Coast 15 
Estuary 12 
1925-1949 
Open Coast 21 
Estuary 2 21 
1950-1974 
Open Coast 1 211 
Estuary 
1975-1991 
Open Coast 131 29129 
Estuary 1 12 
7.4.3 Coastal impacts characterised by coastal flooding in 
association with coastal erosion. 
Most recorded coastal impacts that involved both coastal floods and erosion 
occurred on open coastlines (331) as compared to estuaries (210). Between 1600-
1849 A. D. relatively small numbers of each type of impact are recorded (Table 7.10). 
These are evenly distributed between open coast and estuarine environments. However, 
most of the estuarine impacts appeared to have taken place between 1625-1699 A. D., 
while most of the open coastline impacts took place between 1750 and 1849. After 
1850 A. D. there is a very large increase in the number of impacts recorded. This is 
primarily due to the substantial growth in the number of regional and local newspapers 
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which were started in Scotland in the first half of the 1800's. As a result of these 
newspaperreports much more detailed information is available on most of these later 
events. However, despite this increase in reporting of local incidents, there is a 
decrease in the frequency of recording of most types of impacts after 1924 with the 
exception of those associated with geomorphological changes. This may be due to 
improvements in coastal defences particularly along vulnerable coastal and estuarine 
urban areas and the introduction of public flood warning systems, particularly after the 
major 1953 sea flood which caused the deaths of over 2,000 people in The Netherlands 
and England (Lamb 1991). 
Table 7.10 Variations in Occurrence of impacts associated with 
Events which caused both Coastal Floods and Erosion per
Quarter Century, 1600-1991 A. D. 
IMPACT TYPE 
1600-1624 





Estuary 1 1 1 1 2 
1650-1674 
Open Coast 
Estuary 1 1 1 
1675-1699 
Open Coast 








Open Coast 1 
Estuary 
1775-1799 
Open Coast 21 1 
Estuary 
1800-1824 
Open Coast 2 1 
Estuary 1 
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Table 7.10 Continued. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 
1825-1849 
OpenCoast 1 3 1 
Estuary 
1850-1874 
Open Coast 1 7 6 2 3 1 3 3 
Estuary 4 3 1 1 6 5 1 
1875-1899 
Open Coast 3 16 12 7 7 5 12 12 
Estuary 1 4 12 10 25 3 11 17 
1900-1924 
Open Coast 2 15 14 5 4 7 13 171 
Estuary 4 4 5 2 6 3 5 71 
1925-1949 
OpenCoast 1 2 1 1 1 
Estuary 1 3 1 6 1 2 2 1 
1950-1974 
Open Coast 2 11 12 12 8 4 21 15 2 
Estuary 1 2 1 5 4 3 3 
1975-1991 
Open Coast 2 4 5 4 2 4 183 2 
Estuary 2 2 2 1 31 
impacts.7.4.4 Temporal variations of coastal sand movement 
Nearly all coastal sand movement impacts occurred on open coasts (66). 
Most impacts took place in rural areas, consisting of either the permanent loss of 
agricultural land or short or long term decline in the productivity of the land. This was 
particularly true of the 1600's and 1700's. In the 1800's and 1900's no particular 
impacts occurred more frequently than others. At the quarter century level of analysis 
there is a widespread distribution of impacts throughout the period 1600-1991 A.D. 
(Table 7.11). However most of the impacts occurred between 1600-1724 A. D. with 
a relatively high incidence of Rural impacts between 1675-1699 A. D. and between 
1700-1724 A. D. After this period no type of impact more often thanoccurs 
any other. 
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Table 7.11 Variations in Occurrence of Coastal Sand Movement 
Impacts per Quarter Century, 1600-1991 A. D. 
IMPACT TYPE 
1600-1624 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 
Open Coast 11 
Estuary 
1625-1649 
Open Coast 1221 
Estuary 
1650-1674 







Open Coast 131 
Estuary 
1725-1749 
Open Coast 1 
Estuary 
1750-1774 
Open Coast 12 
Estuary 
1775-1799 
Open Coast 2 
Estuary 
1800-1824 
Open Coast 12 
Estuary
1825-1849 
Open Coast 2 
Estuary 1 
1850-1874 
Open Coast 11 
Estuary
1875-1899 
Open Coast 11 
Estuary 
1900-1924 






Table 7.11 Continued. 
IMPACT TYPE 







7.5 Temporal Variation of Impacts by Event Type and Region. 
Trends in impacts occurring in any one of the four regions of Scotland at 
any particular time period throughout the study were examined in order to identify 
whether particular stretches of the Scottish coastline were vulnerable at particular 
time intervals since 1600 A. D. (Figure 7.1). The four region classification is the same 
as used in previous chapters. 
7.5.1 Temporal variations in impacts of coastal floods by region. 
Most coastal flood impacts occurred in SE Scotlandwith 99 impacts 
recorded. The majority of these were recorded for the post 1600 A. D. period with the 
most frequently occurring impact types being damage to harbours, ships and lighthouses 
and damage to roads and buildings (Table 7.12). During the 17th and 18th centuries 
most recorded impacts took place in SE Scotland, whereas during the 19th century most 
impacts Marine or Infrastructure and took place in NE Scotland. During the 20thwere 
century SE Scotland has again been the area most affected by coastal impacts. Analysis at 
the quarter century level shows that there is a widespread distribution of coastal flood 
impacts throughout SE, NE and SW Scotland (Table 7.12). However a number of 
interesting periods can be identified. For example in the period 1650-1674 very higha 
number of impacts are classified as Marine (17) and these occurred in SE Scotland. This 
may be due to the increased storminess associated with the most severe period during of 
the 'Little Ice Age' which culminated during the latter half of the 1600's (Lamb 1991). 
As a result, many of the smaller harbours and ports in the Firths of Forth and Tay may 
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Figure 7.1 Summary of the Occurrence of Impacts by Event Type per Region 
SHETLANDS 
CF = Coastal Flooding Only 09 
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have been particularly vulnerable to damage due to powerful storm 
surges during this time. Between 1675-1849 A. D. relatively low numbers of 
coastal flood impacts were recorded for all regions of Scotland. However, during 
the period 1850-1874 A. D. a relatively high number of impacts classified as 
Marine and Infrastructure took place in NE Scotland. There is no obvious reason 
why this took place. Similarily there is a relatively high number of impacts 
recorded as Infrastructure in SE Scotland between 1950-1974 (Table 7.12). 
Table 7.12 Variations in Occurrence Coastal Floods Impactsof 
by Region per Quarter Century, 1600-1991 A. D. 
IMPACT TYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 

































Table 7.12 Continued. 
IMPACTTYPE 
1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 
1800-1824 SE 2 1 1 1 2 
NE 1 
SW 1 1 
NW 
1825-1849 SE 2 2 1 3 1 2 
NE 1 4 1 1 
SW 1 1 
NW 
1850-1874 SE 1 1 1 1 1 1 
NE 1 8 12 4 
SW 4 2 1 1 2 
NW 
1875-1899 SE 2 3 1 1 1 1 2 
NE 5 2 1 2 
SW 1 
NW 
1900-1924 SE 2 1 2 1 1 1 
NE 1 2 
SW 1 2 3 
NW 
1925-1949 SE 1 1 1 1 
NE 1 1 
SW 1 3 1 1 3 3 
NW 3 
1950-1974 SE 1 3 8 3 2 
NE 
SW 2 3 1 1 
NW 1 1 1 
1975-1991 SE 
NE 3 2 1 
SW 1 2 
NW 1 1 
7.6 Summary. 
The most commonly occurring types of impacts are categorised as 
Marine (relating to harbours, ships and boats etc) and Geomorphological/Hydrological 
(relating to the physical nature of the coastline and coastal defences). Using an 
eleven-fold classification of impacts, it is possible to identify different types of events 
generating different types of impacts. Most coastal floods generated significant Marine 
impacts whereas most coastal erosion events caused significant 
Geomorphological/Hydrological impacts. Most coastal sand movements caused Rural 
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impacts, predominantly the loss of agricultural land and the destruction of farm 
buildings. 
The occurrence of impacts caused by the different types of events 
also show temporal variations. Coastal floods occurring in the periods from 1650-
1674 and from 1850-1874 were associated with relatively high numbers of reported 
marine impacts. No significant variations are apparent when the coastal erosion impacts 
are analysed temporally. High numbers of impacts are recorded for coastal sand 
movement events in the 1600's and from 1925-1949. Most of these impacts were in 
rural areas and particularly involved the loss of agricultural land or declining 
productivity. 
There is an even distribution of the impactsof coastal floods in 
Scotland between estuaries and open coastlines although for three periods (1650-1674, 
1850-1874 and 1950-1974) this is not the case. Most coastal erosion impacts occur 
on open coastlines with Geomorphological/Hydrological impacts most frequent. Nearly 
all coastal sand movement impacts occur on open coastlines and particularly cause Rural 
impacts. This was most prevalent between 1675-1724. Most coastal flood impacts 
occurred in SE Scotland probably because of the vulnerability of the Clyde and 
particularly the Solway Firth to incidents of this nature due to lack of adequate 
coastal defences and low-lying coastal areas vulnerable to exceptional tides. 
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CHAPTER 8 COMPARISON OF THE SCOTTISH 
RECORD OF COASTAL FLOODING, EROSION AND 
SAND MOVEMENTS WITH SIMILAR RECORDS 
FROM AROUND NW EUROPE 
This chapter attempts to comparethe Scottish record of coastal flooding, 
coastal erosion and coastal sand movements with similar records from around NW 
Europe. This comparative analysis is necessary because of the need to establish whether 
the Scottish record is unique due to its geographical position or whether there are 
similarities with other areas of NW Europe. The analysis is undertaken in different ways 
that include an analysis of individual years during which incidents have been recorded, 
as well as decadal and quarter century analysis. A detailed discussion of the derivation of 
the records of coastal flooding, coastal erosion and coastal sand movements for the other 
NW European countries is provided in Chapter 3. Appendices 1,2 and 3 contain 
brief details of all the NW Europe (excluding Scotland) coastal floods, erosion and 
sand movements respectively. 
8.1 Episodes of Synchronous Coastal Flooding in Scotland 
and NW Europe. 
8.1.1 Introduction 
In order to put the Scottish coastal flood record into context with those 
from other NW European countries it is first necessary to consider the spatial extent 
of individual floods since this will determine whether the Scottish record is unique or 
if individual floods have affected very extensive areas. 
8.1.2 Coastal Flood Chronologies. 
When compared with the chronology of coastal flooding for NW 
Europe, 57 major Scottish floods were associated with flooding in 94 separate locations 
in NW Europe and included a number of large coastal floods that affected 4 or more 
countries (Table 8.1; Figure 8.1). This gives a correlation of 29% between the 
215 
Figure 8.1 Linkages between Episodes of Coastal Flooding in Scotland 




















incidents of coastal flooding in Scotland compared to NW Europe and indicates that 
although many incidentswere unique to Scotland nearly a third of them also affected 
other countries. The mostcommon correlation is between Scotland and England with 27 
recorded incidents (Table 8.1). Included in these figures are 9 floods which were 
associated with documentedexamples of both coastal floodingand coastal erosion. 
In addition5 coastal floods in Scotland were associated with reported 
coastal erosion elsewhere in NW Europe (Table 8.2) A further 3 floods were paralleled 
by phases of coastal sand movement in Wales, England and Denmark and 1 flood event has 
a parallel with a recorded coastal erosion and sand movement combination which 
occurred in Denmark. 
Table 8.1 Correlation between Records of Coastal Flooding 
in Scotland and NW Europe. 
COUNTRY NO. OF LINKAGES % OF TOTAL POSSIBLE 
Total 57 29% 
England 27 14% 
Germany 18 9% 
Denmark 14 7% 
The Netherlands 11 6% 
Ireland 10 6% 
Wales 4 2% 
Belgium 4 2% 
France 1 1% 
When the three types of correlations as outlined in Tables 8.1 and 8.2 are 
compared on a temporal scale most occurred during three centuries: the 1600's, 1800's 
and particularly the 1900's (Table 8.3). This highlights the observation that a 
relatively high number of very large disturbances produced coastal flooding in many 
countries around NW Europe. 
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Table 8.2 Correlation between Coastal Floods in Scotland 
and Periods of Coastline Disturbance in NW Europe. 
ScottishCoastal Flood Other Coastal Disturbance 
1702 Oct 22 Findhorn Bay 1702, Coastal Erosion, England -Dunwich. 
1822 Sep 11 Arbroath 1822, Coastal Sand Movement, 
Wales Candleston-
1835 Jan 19 Banff 1835, Coastal Sand Movement, England- Truro 
1849 Jan 10 or 24-26 Buckle, 1849, Coastal Erosion, England Spurn Head. -Alloa, Peterhead or Inverness. 
1936 Dec 10 Ayr 1936 Dec, Coastal Erosion, England Horsey Gap. -
1973 Sep 28 Gourock 1973, Coastal Erosion Denmark -Klim and Vigso. 
Coastal Sand Movement, Denmark Skagen.-
1990 Feb 2 Stornoway 1990 Feb, Coastal Erosion, Ireland -
Co. Wexford. 
1991 Jan 5 or Nov Largs, Millport, 1991, Coastal Erosion, England - Mappleton. 
Rothesay, Ardrossan, Helensburgh, 
Saltcoatsor Ardrossan. 
Table 8.3 Correlation between Scottish Coastal Floods with 
Periods of Coastline Disturbance in other Areas of NW Europe. 
CENTURY NO. OF EVENTS 
1200-1299 2 Eng 1, Neth 1. 
1300-1399 
1400-1499 
1500-1599 1 Eng 1, Neth 1, Ger 1. 
1600-1699 10 Ger 7, Neth 6, Eng 4, Bel 2, Den 2, Fra 1, Wal 1. 
1700-1799 7 Eng 4, Ger 2, Den 2, Wal 1. 
1800-1899 19 Eng 7, Den 5, Ger 4, Ire 4, Wal 2. 
1900-1991 22 Eng 15, Ire 7, Den 6, Neth 4, Ger 4, Bel 2. 
8.2 Correlation between Periods of Coastal Erosion in Scotland 
and NW Europe. 
The analysis shows that only 9% of the most severe Scottish storms that 
caused coastal erosion were associated with the occurrence of coastal erosion elsewhere 
in NW Europe (Table 8.4; Figure 8.2). Inspection of the data shows the occurrence of 
only 8 storms during which coastal erosion took place simultaneously in Scotland and 
England and a further 2 storms during which coastal erosion took place simultaneously 
in Scotland and Ireland (Table 8.4). 
A much higher level of correlation can be seen when the periods of 
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Figure 8.2 Linkages between Episodes of Coastal Erosion in Scotland 















Scottish coastal erosion are compared with those of coastal flooding and sand dune 
movements and deflation from around NW Europe (Table 8.5; Figure 8.3). A further 31 
linkages occur with reports of coastal flooding in NW Europe. Many of the most severe 
episodes of coastal erosion in Scotland appear to have been associated with the occurrence 
of coastal flooding in Ireland, England, Denmark and Germany, thus demonstrating that 
considerable areas were affected by individual storms. 
Table 8.4 Correlation between Periods Coastal Erosionof 
in Scotland and NW Europe. 
COUNTRY NO.OF LINKAGES % OF TOTAL POSSIBLE 



















Table 8.5 Correlation of Episodes of Coastal Erosion in 
MovementsScotland and Reported Coastal Flooding and Sand 
in NW Europe. 
COUNTRY NO.OFLINKAGES % OFTOTAL POSSIBLE TYPE OF EVENT 
Total 32 16% 31 Coastal Floods, 1 Coastal 
Sand Movement. 
Ireland 10 7% 10 Coastal Floods 
Denmark 10 7% 10 Coastal Floods 
England 8 5% 8 Coastal Floods 
Germany 7 5% 7 Coastal Floods 
The Netherlands 5 3% 5 Coastal Floods 
Belgium 2 1% 2 Coastal Floods 
Wales 1 1% 1 Coastal Sand Movement. 
Norway 1 1% 1 Coastal Flood 
Inspectionof Table 8.6 shows that most of the periods of recorded coastal 
erosion took place after 1800 A. D. Indeed there was a considerable increase in the 
incidence of coastal erosion and coastal flooding after the end of the 18th century. How 
much these increases were a direct result of improved recording of these types of 
incidents is discussed in Chapter 3. 
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Figure 8.3 Linkage between Episodes of Coastal Erosion in Scotland with 


















Table 8.6 Correlation of Periods of Scottish Coastal Erosion 
and Periods of Coastline Disturbance Elsewhere in NW Europe. 
CENTURY NO. OF EVENTS COUNTRY 
1200-1299 1 Neth 1. 
1300-1399 1 Ger 1, Den 1. 
1400-1499 
1500-1599 
1600-1 699 1 Ger 1, Neth 1. 





Eng 5, Den 5, Ire 3, Ger 2, Wal 2, Neth 1, Bei 1 
Eng 10, Ire 9, Den 4, Ger 4, Neth 3, Bel 2, Norw 1. 
8.3 Correlation between Periods of Coastal Sand Movements 
in Scotland and NW Europe. 
There is a relatively poor spatial relationship between periods of coastal 
sand movements in Scotland and those elsewhere in NW Europe. This lack of correlation 
largely reflects the importance of the site specific nature of dune activity. However, on a 
very small number of occasions episodes of coastal sand movement appear to correspond 
with similar episodes around NW Europe and also with periods of coastal flooding and 
coastal erosion. A higher level of correlation can be obtained by comparing periods of 
Scottish coastal sand movements with reported chronologies of coastal flooding and 
coastal erosion from NW Europe. This generated an additional 11 linkages (Table 8.7, 
8.8 and Figure 8.4). 
Table 8.7 Correlation between Records Coastal Sand Movements inof 
Scotland with Periods of Coastal Disturbance Elsewhere in NW Europe. 
COUNTRY NO. OF LINKAGES % OF TOTAL POSSIBLE 
Total 11 18% 
Germany 4 8% 
Ireland 4 7% 
England 4 5% 
The Netherlands 3 5% 
Belgium 1 2% 
Denmark 1 2% 
France 1 2% 
Wales 1 2% 
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Figure 8.4 Linkages between Coastal Sand Movements in Scotland 
















Inspection of Table 8.9 shows that there is a relatively even distribution 
of linkages from the 17th to the 20th centuries despite variations in the coverage of the 
data over this time period. 
Table 8.8 Correlation of Episodes of Coastal Sand Movements in 
Scotland with Synchronous Coastal Disturbances in NW Europe. 
SCOTTISHCOASTALSAND NW EUROPE COASTALDISTURBANCE 
MOVEMENT 
1404 Forvie 1404 Nov 19, Coastal Flooding, Bel-Flanders, Eng-
Kent and Thames Estuary, Fra-north-west, Ger-
Schleswig-Holstein, Neth-Zeeland and Holland, 
1688 Aberdeen 1688 Oct 15-16, Coastal Flooding, Ger-Hamburg, 
Neth-Amsterdam. 
1697 Oct 1-2 Udal, Berneray, 1697 Oct 1-2 Coastal Flooding, Den, Ger, Neth- 
SouthPabbay North Holland and Friesland. 
1702 Oct 22 Culbin and 1702, Coastal Erosion, Eng-Dunwich. 
Findhorn 
1720 Rattray Head 1720 Dec 18 Coastal Flooding, Eng-Lancashire, 
Wal-north. 
1750 Forvie 1750 Jan, Coastal Flooding, Ire-Cork. 
1811 Findhorn 1811 Oct 19 Coastal Flooding, Eng-East coast and 
London. 
1850 Skara Brae 1850 Oct 25-26, Coastal Flooding and Erosion, Ger- 
Hedeby. 
1869 Jan 30 Fort William 1869 Jan 30, Coastal Flooding, Ire-Cork. 
1930-1937 Culbin 1930-1936, Coastal Sand Movement, Ire-Horn Head. 
1981 Moray 1981, Coastal Flooding, Ire-Cork. 
Table 8.9 Correlation of Periods of Scottish Coastal Sand 
Movements with Periods of Coastline Disturbance 
per Century in NW Europe. 
CENTURY NO. OF EVENTS COUNTRY 
1400-1499 1 Eng 1, Ger 1, Neth 1, Fra 1, Bel 1. 
1500-1599 
1600-1 699 2 Ger 2, Neth 2, Den 1. 
1700-1799 3 Eng 2, Ire 1, Wal 1, 
1800-1899 3 Eng 1, Ger 1, ire 1. 
1900-1991 2 Ire 2. 
8.4 Chronological Variations in Coastal Flooding for Scotland 
and NW Europe. 
8.4.1 Variations in Scottish coastal floods per century compared 
with those from other NW European Countries. 
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The chronology of coastal flooding from NW Europe (excluding Scotland) 
is based on 703 reported events that affected 971 separate locations in 11 countries. 
The record is by no means complete over the time period concerned but should be 
considered representative of the past variations as discussed in Chapter 3. At a century 
level of analysis there is an overall rise in the incidence of coastal flooding. There are a 
number of significant variations within this trend. First there is a very significant 
increase in the frequency of coastal flooding during the 13th century (Table 8.9; Figure 
8.5). The frequency of coastal flooding remains high in the 14th and 15th centuries and 
is followed by a large increase in the 16th and 17th centuries. Indeed, the number of 
recorded coastal floods in the 17th century is only exceeded by that of the present 
century. Thereafter, there is a substantial decline in the incidence of coastal flooding in 
the 18th century followed by a rising frequency during the 19th and particularly the 
20th century, given that it is not yet over. Clearly two periods of very high coastal flood 
incidence in NW Europe took place during the 17th century (the so called 'Little Ice 
Age') and also during the period 1900-1991. 
It is important to note that at various time intervals, different countries 
have been the focus of frequent coastal flooding. Denmark was the most flood-affected 
area during the 9th century whereas England and the Netherlands were severely affected 
in the 13th century (Table 8.9). By contrast flooding took place in the severe 
Netherlands between 1300 and 1599 A. D. Similarly during the 17th century Germany 
was the most flood affected area whilst Denmark was badly affected during the 18th and 
19th centuries. During the 20th century Ireland was the most flood affected area. 
As a result of the very low numbers of coastal floods recorded for Scotland 
prior to 1600 A. D. a comparison with the overall chronology is possible only for the last 
four centuries. The data shows clearly the occurrence of a low frequency of flooding 
during the during the18th century, yet very high values 17th centuries. With the 
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Figure 8.5 Comparison Of The Incidence Of Coastal Floods In Scotland 
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exception of Belgium,all countries show that a substantial rise in the incidence of 
flooding took place during the 19th centuries. However, the data for the 20th century is 
most difficult to interpret with Scotland, Germany, Netherlandsand Denmark showing 
mostly small declines whereas England, Ireland and Belgium exhibit increases in 
incidence of flooding. There is an overall slight rise in the incidence of coastal flooding in 
the 20th century, but this may be primarily due to the very large increase in the 
numbers of recorded floods for Ireland during the present century. For the period 
commencing around 1600 A. D. the Scottish record is generally similar to those of other 
countries in NW Europe. 
Table 8.9. Comparison of the Incidence of Coastal Flooding 
within NW Europe. 




800-899 4 1 3 4 
900-999 
1000-1099 8 3 1 5 2 1 12 
1100-1199 1 12 2 3 4 3 1 13 
1200-1299 2 32 7 16 18 1 6 2 50 
1300-1399 1 38 12 19 12 4 9 4 60 
1400-1499 2 39 14 32 7 2 15 2 72 
1500-1599 1 82 37 52 11 16 15 3 134 
1600-1699 24 118 73 38 21 36 14 6 188 
1700-1799 16 82 33 6 20 27 2 2 2 92 
1800-1899 80 103 37 8 20 43 13 1 2 124 
1900-1991 71 185 33 7 57 18 97 4 6 222 
TOTAL 199 703 249 182 175 153 112 71 64 971 
8.4.2 Comparison of Scottish Co astal Floods per Quarter Century 
Compared with NW Europe. 
The trends presented for a century level analysis are relatively crude. 
Thus in order to obtain a clearer indication of the comparability of the Scottish record of 
coastal flooding with elsewhere in NW Europe it is better to examine the changing 
incidence at shorter time scales. As a result of nearly all recorded Scottish events 
227 
post-dating 1600 A. D. this analysis focuses on this 400 year period up to the present at 
quarter century intervals. 
In general there is not a great similarity between the incidence of coastal 
flooding in Scotland and other areas of NW Europe (Table 8.10; Figure 8.6). Between 
1600 and 1749 A. D. the incidence of coastal flooding in Scotland is relatively low with a 
slight peak during the period 1650-1674 and the lowest frequency overall between 
1725-1749. Thereafter, the Scottish record shows a gradual increase in the incidence 
of coastal flooding that culminates between 1850-1874 and which is followed by a 
gradual decline to the present day. By contrast the overall trend for NW Europe shows 
high values between 1900-1974 followed by a sharp decline. The clear difference 
between the incidence of coastal flooding in Scotland and NW Europe throughout most of 
this 400 year period is very evident and shows that the Scottish chronology of coastal 
flooding is unique within NW Europe. Comparison of the Scottish record of coastal 
flooding with other areas of NW Europe shows that there is a relatively high 
correspondence between the Scottish trend in coastal flooding with those of the 
German North Sea coast (Table 8.10). However there is little correspondence 
between the Scottish record and those of other areas. 
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Table 8.10. Comparison of the Incidence of Coastal Floods in Scotland 
and NW Europe, 1600-1991 A. D. 
COUNTRIES Scot Total Events Ger Neth Eng Den Ire Bel Others 
Outside 
Scotland 
1600-1624 4 39 17 9 11 14 5 4 
1625-1649 5 32 23 9 2 11 2 
1650-1674 9 26 17 9 6 5 3 2 
1675-1699 6 21 17 11 3 4 4 
1700-1724 4 26 15 4 4 11 2 2 
1725-1749 1 25 5 10 5 
1750-1774 3 13 6 2 5 1 
1775-1799 8 23 8 2 4 4 1 
1800-1824 9 23 11 1 7 11 
1825-1849 13 18 9 1 4 8 1 
1850-1874 35 31 10 4 2 16 3 
1875-1899 23 31 7 1 7 8 10 1 1 
1900-1924 23 25 10 2 11 6 5 2 2 
1925-1949 18 73 11 2 26 6 40 1 1 
1950-1974 16 61 8 2 15 3 37 1 
1975-1991 14 26 3 1 7 3 15 3 
TOTAL 191 493 177 58 132 120 112 21 16 
8.4.3 Compa rison of Scottish Coastal Floods per Decade 
Compared with NW Europe. 
Between 1600 and 1991 A. D. there are 23 points of 
similarity between the Scottish decadal record and the NW European record (Table 8.11; 
Figure 8.7). In other words when there is an upward or downward change in the 
incidence of floods in Scotland there is a corresponding change in the NW European 
record. Thus, whereas the changes in the numbers of floods are different, the changing 
trends from decade to decade in Scotland and NW Europe are matched. The 23 points of 
similarity include one period between 1610 -1650 A. D. when for five decades in a row 
each increase or decrease in coastal flooding in Scotland was matched by a similar 
pattern of change in the overall record. There is also a period of four decades between 
1760 and 1790 when a similar trend occurred. However, when the decadal changes for 
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similarity is considerably less with the exception of Germany. The German chronology 
includes two periods of five decadal changes which match the changes in the Scottish 
record. These are from 1610-1650 A. D. and 1880-1920 A. D. During the chronology a 
number of periods of increased occurrence of flooding occur in Germany, England and 
Denmark which are not reflected in the Scottish record. These are the 1710-1719, 
1820-1829,1920-1929 1930-1939.and 
Table 8.11. Comparison of the Incidence of Coastal Flooding 
in Scotland with NW Europe per Decade, 1600-1989 A. D. 
COUNTRIES Scot Total Events Ger Neth Eng Den Ire Bel Others 
Outside 
Scotland 
1600-1609 1 15 6 4 5 6 2 1 
1610-1619 9 17 9 4 5 2 2 3 
1620-1629 5 22 14 4 1 10 1 
1630-1639 9 10 7 5 2 2 
1640-1649 1 9 4 1 2 5 
1650-1659* 4 12 3 1 2 1 
1660-1669* 4 11 7 4 4 2 2 1 
1670-1679* 1 7 5 4 2 2 2 1 
1680-1689* 2 8 7 4 1 2 1 
1690-1699* 4 9 7 4 1 2 2 
1700-1709* 2 5 3 3 1 
1710-1719* 0 17 10 3 9 2 1 
1720-1729 2 8 3 1 3 3 1 
1730-1739 1 6 1 4 
1740-1749 0 10 3 4 3 
1750-1759 0 8 5 2 1 1 
1760-1769 3 5 1 4 
1770-1779 0 3 1 2 
1780-1789 2 4 1 3 
1790-1799 6 16 6 4 1 1 
1800-1809 2 11 6 1 3 4 
1810-1819 5 4 2 2 
1820-1829 4 15 7 1 4 11 
1830-1839 7 8 5 1 2 1 
1840-1849 4 3 2 1 
1850-1859 14 14 6 1 2 6 
1860-1869 18 14 2 4 8 3 
1870-1879 8 9 2 3 2 2 
1880-1889 5 9 1 2 5 2 
1890-1899 13 16 1 2 3 6 1 1 
1900-1909 8 7 4 1 2 3 1 1 2 
1910-1919 9 11 5 1 4 2 2 1 
231 
Table 8.11 Continued. 
COUNTRIES Scot Total Events Ger Neth Eng Den Ire Bel Others 
Outside 
Scotland 
1920-1929 8 22 2 10 3 10 1 
1930-1939 9 38 5 16 2 21 
1940-1949 7 19 5 24 2 11 1 
1950-1959 6 23 2 29 13 1 
1960-1969 5 32 6 5 3 21 
1970-1979 10 22 4 14 2 13 2 
1980-1989 6 9 3 1 5 
Decades underlined indicate periods of similarity between the trends in Scottish and 
German coastal flooding. 
Decadesasterisked indicate the peak of the 'Little Ice Age' (Lamb 1991). 
8.5 Summary 
When the dates of episodes of coastal flooding in Scotland are compared 
with dates for NW Europe the overall linkage level is low (29%) with most links 
occurring between England and Germany. Most of these links occurred during the 
1600's, 1800's and 1900's. Lower levels of correlation occur between incidents of 
coastal erosion in Scotland and NW Europe while there is only a 9% overall linkage 
level, with most links occurring with England. However, the level of linkage rises if a 
comparison is made between the dates of Scottish coastal erosion events and the dates of 
coastal flooding and sand movements in NW Europe. The linkage level rises to 16% with 
highest linkage levels being with Ireland and Denmark. Most linkages occur in the 
1800's and 1900's. There is almost no linkage between incidents of Scottish coastal sand 
movements with those from elsewhere in NW Europe. However, when compared to the 
NW European incidents of coastal flooding, coastal erosion and coastal sand movements, 
there is a linkage level of 18% results with most linkages between Scotland with 
Germany, Ireland and England. Most of these are in the 1700's and 1800's. These results 
at the individual event level indicate the relative uniqueness of the Scottish records of 
coastal flooding, coastal erosion and coastal sand movements. 
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Two periods of very high numbersof coastal floods occur in 
Europe, these are in the 1600's and 1900's. There is little similarity between the 
trends in coastal flooding in Scotland as compared to those of other countries around NW 
Europe and at an overall scale at quarter century time intervalswith the exception of 
Germany. There is a much higher level of similarity when the data sets are compared at a 
decadal time interval but at the individual country level the Scottish decadal trends in 
coastal flooding are only similar to any real extent with that of Germany. 
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CHAPTER 9 INDIRECT MECHANISMS INVOLVED 
IN AIDING THE GENERATION OF COASTAL FLOODS 
IN SCOTLAND, PART 1: REGIONAL FACTORS 
This chapter is the first of two which seeks to explain the indirect 
mechanismsthat may affect the occurrenceof coastal floods in Scotland. An attempt is 
made to examine the significance of a variety of factors which may operate as forcing 
mechanisms in generating storms which affect the coastline of Scotland. These factors 
are variations in storminess, tidal variations, temperature fluctuations, sea-ice and sea 
surface temperature variations. This chapter and the following chapter attempts to 
assess whether the variations in coastal floods over time are a product of random 
factors, the results of particular natural processes and forcing mechanismsoperating 
over time or some combinationof both. 
9.1 Storminess Variations in NW Europe, 1500-1991 A. D. 
There are two scenarios which help explain storm frequency and 
strength in the North Atlantic and they should be borne in mind when considering the 
following discussion of the Mossman-Hickey chronology and Lamb's record of storms. 
The first scenario considers the role of high pressure over Iceland and the generation of 
sea ice. The pressence or absence of high pressure over Iceland as evidenced by sea ice is 
a controlling factor on storm tracks, when it is present storms are generally prevented 
from moving northwards and as a result can be pushed across the top of the North Sea and 
are more likely to generate an impact on Scotland. When high pressure is absent storms 
can move much further northwards and are less likley to generate an impact on Scotland. 
The second scenario related to the first one considers temperature and pressure 
gradients between the Equator and Pole, or Caribbean and Iceland. Generally speaking the 
greater the temperature and pressure differences the greater the potential for storm 
generation and storm strength and vice versa. 
There are relatively few data sets available to undertake a comparison 
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between the changing incidence of coastal flooding in Scotland with that of storminess in 
NW Europe. The first source is that of Mossman (1897-1898; 1902-1903) who 
compiled records of the number of gale days in the Edinburgh area for the period 1770 
to 1900 (Mossman 1897-1898; 1902-1903). The second record is that of Lamb 
(1991) who provided a chronology of all the major storms which have affected NW 
Europe (primarily focused on the North Sea and surrounding regions) over the last 500 
years (Lamb 1991). 
Mossman collected a wide variety of data for his work on 'The 
Meteorology of Edinburgh' which was published in three parts (Mossman 1895-1896; 
1897-1898; 1902-1903). This study was based on available instrumental readings on 
many aspects of the weather in Edinburgh over the period 1770-1900 A. D. One of the 
more important aspects of the research is the incidence of gale days per month and per 
year recorded over this time period. Mossman used a wide variety of sources to assemble 
the data in his chronology up to 1855, while the data from 1856 to 1900 primarily 
comes from the standardised instrumental stations of the Scottish meteorological 
Meterological Society and the Scottish Meteorological Office in Edinburgh. Mossman used 
a five-grade scale (0-4) in which days with an observed wind of grade 3 or higher were 
asdefined gale days (Mossman 1895-1896; 1897-1898; 1902-1903). 
The Mossman record from 1901-1993 was updated using the 
meteorological station at Blackford Hill (also called the Royal Observatory) in 
Edinburgh. Blackford Hill was chosen because it is approximately 1 km from the stations 
used by Mossman from 1856-1900, and at a similar altitude (Dawson, Hickey, Foster 
and McKenna 1997). For the updated part of the record, use was made of the standard 
meteorological definition of a gale day, namely a day on which the wind speed at the 
standard height of 10 m attains a mean value of 34 knots or more over any period of 10 
consecutive minutes during the day (Meteorological Office 1991). Due to problems with 
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the anemometers at Blackford Hill no data for the years 1968,1969,1971 and 1972 is 
available and incomplete numbers of gate days for the years 1967, and 1989-1993. 
Despite this, the chronology developed here called the 'Mossman-Hickey chronology' 
provides a unique record of the incidence of gale days per month and per year over the 
period 1770-1993 and as such is believed to represent the longest record of gale day 
frequency in Europe. Obviously, great care has to be taken with this record because of its 
uniqueness and the difficulties in establishing whether this record is representative or 
not, especially the non-standardised material from Mossman's early work. 
The Mossman-Hickey chronology covering the period 1770 to 
1991 shows signifiicant year to year variations in the number of gale days per year 
(Figure 9.1). Seven major periods of increased occurrence of gale days can be identified 
when plotted using calendar years. The first of these periods of storminess occurred in 
the earliest part of the record between 1770-1810 with 53 gale days recorded for 
1770 and followed by a generally decreasing incidence of gale days from 1770-1810. 
The next 8 years include the two stormiest years of the Mossman-Hickey record with 67 
days of gales recorded for 1816 and 72 gale days recorded for 1818. The latter total is 
the largest number of days with gales recorded throughout the Mossman-Hickey record. 
A lower number of gale days is recorded for the next 16 years up to 1835. The third 
period of increased occurrence of days with gales is from 1836-1843. This is followed 
by a long period of 35 years when low incidences of gale days were recorded, including 4 
years (1856,1858,1866 and 1870) with less than 10 gale days per year. The fourth 
major period of increased occurrence of days with gales is from 1879-1885, and this 
includes the year 1884 when there were 69 gale days reported. From 
1886-1904 there is a low incidence of days with gales. The next significant increase in 
days with gales is between 1905 and 1909. This is followed by lower levels of gale days 
up to 1937. A further increase in days with gales occurs between 1938 and 1943. The 
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next 18 years have the lowest number of days with gales including 7 years (1946, 
1948,1952,1955,1958,1959 and 1961) when less than 5 gale days per year were 
recorded. From 1962-1992 there is the last major period of increased occurence of 
days with gales although no data or incomplete data is available for the years 
1967-1969,1971-1972 and 1989-1992. This period of increased gale occurence 
contains 3 years with significantly high numbers of days with gales. These are 1964 
with 43 gale days, 1982 with 55 days with gales and 1983 with 50 gale days. 
Similar results are obtained if the gale day data is plotted from October to 
March, so that all of winter is counted within the same 12 months. Eleven of these 
periods show significantly increased numbers of gale days (Figure 9.2). These are 
1816/1817,1817/1818,1833/1834,1838/1839,1841/1842,1881/1882, 
1883/1884,1884/1885,1909/1910,1964/1965 and 1982/1983. Two periods of 
increased gale days from the calendar year frequency do not show up as clearly in the 
October to March data; these include the year 1770 and from 1938-1943. 
In order to identify the existence of periodicity or persistence (an 
oscillation in a time series of events which recur at regular intervals) in the 
data set, the annual gale day frequency series was used for subsequent analysis. 
Since the series is non-stationary, a simple linear trend analysis was undertaken on the 
raw data. The regression is statistically significant and explains 18% of the variance of 
the data (Figure 9.3). Subsequent time series analysis was performed on the stationary 
time series of residuals from the regression (Figure 9.4). The residual plot suggests 
three major periods of above average gale day frequencies spanning the years 
1813-1843,1881-1915 1964-1988.and 
An (ARIMA) model was chosen for this particular piece of analysis 
because it examinesthe three componentsof time series models which are independentof 
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most appropriate time series (ARIMA) model was based on an inspection of the 
correlogram and removal of successively higher order AR models until the correlogram 
was dominated by white noise (Box et al. 1994). The autocorrelation function (ACF) of 
detrended residuals, up to a lag of 50 years (Figure 9.5a), shows weak seasonality at 
time lags of between 31 and 40 years. However, the most significant feature of this ACF 
is the high autocorrelation at short lag times. Computation of the partial autocorrelation 
function (PACF), after fitting an AR(1) model (Figure 9.5b) still reveals low order 
autocorrelation which is removed after fitting an AR(2) model (Figure 9.5c). The model 
parameters (AR1 = 0.49714; AR2 =0.16782) are statistically significant at or above 
the 0.05 significance level and the AR(2) model explains 36.8% of the variance of the 
residual series. The combined linear trend and AR(2) model explains nearly 48% of the 
variance in the annual gale day frequency series. 
Analysis of these data reveal the existenceof both a significant 
trend and persistence. The decline in gale day frequency, at a rate of around 0.11 gale 
days per year over the 200 year record suggests that the climate of Edinburgh has 
changed dramatically since the end of the 'Little Ice Age' with some 22 days of gales per 
year fewer in the latest period of the record in comparison with the earliest recorded 
period. After removal of this non-stationary component, three periods are identified in 
which gale day frequencies exceed the long term average. The series is best described by 
a second order autoregressive model suggesting significant persistence in the data. There 
is clear evidence from these data and the statistical analysis to suggest that a year with a 
high frequency of gale days is more likely to be succeeded by a further year with a 
higher than average frequency of gale days. 
The second chronology of storminess is that of Lamb (1991) who 
described the principal storms to have affected NW Europe over the past 500 years with 
some reference to earlier events. Lamb (1991) defines a storm as one with wind speeds 
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Figure 9.5 Plots of Residuals (from Detrending) of Mean Annual Days with Gale in Edinburgh 




-0.5 Confidence Limits 95% 
Coefficient 
-1.0 
7 13 19 25 31 37 43 4! 
Lag Number 








-0.5 Confidence Limits 95% 
Coefficient 
-1.0 
7 13 19 25 31 37 43 4! 
Lag Number 
1.0 




Confidence Limits 95% -0.5 
jig Coefficient 
-1.0 
7 13 19 25 31 37 43 4 
Lag Number 
243 
of Beaufort Force 7 or greater. For storms prior to 1850 he converted the data on 
windspeed into the Beaufort scale either from existing scales of wind strength or through 
the descriptions of the incidents. In doing this he notes that "The wind strengths plotted 
on our maps relating to storms earlier than about 1850 should not be taken as accurate 
to nearer than about two points on the Beaufort scale" (Lamb 1991: 5). Lamb 
constructed his chronology based on a lifetime of research and an enormous variety of 
historical and instrumental data using a large amount of material previously unavailable 
(Figure 9.6). 
In Lamb's chronology only 12 major storms were recorded for NW 
Europe from 1500 to 1654 (Figure 9.6). Included in this period are two years 
1553 and 1588 which had two severe storms each. The first significant increase in 
major storms is between 1655-1669 during which 9 storms occurred. This is followed 
by a short period of few storms from 1670-1687. There is a cluster of 9 major storms 
in the period 1688-1703. The next 31 years up to 1734 have only 1 major reported 
storm. This period is followed by a significantly large number of major storms in a 
short space of time. From 1735 to 1741 a total of 10 major storms are recorded. 
Included in this period are two years 1737 and 1740 which had 3 storms each. Over-
the next 185 years (to 1925) although an increased number of major storms are 
recorded by Lamb, in comparison to previous periods, they are relatively evenly 
distributed over this period. Three minor exceptions occur; the first of which is the 
time interval 1791-1792 in which 6 major storms occur, 3 major storms occurred in 
1829 and from 1835-1839 there are a further 6 major storms recorded. There is an 
increased frequency of major storms between 1927-1938 with a total of 15 storms. 
This is followed by a period of relatively low incidence of major storms up to 1966. 
From 1967-1991 when Lamb's chronology of major storms ends there is an increasing 
incidence of major storms particularly during 1967,1979 and from 1988-1991. 
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A simple linear trend analysis was undertaken on the raw data of Lamb in 
order to check for periodicity or persistence. This regression however only explains 9% 
of the variance of the data (Figure 9.7). Subsequent time series analysis was undertaken 
on the stationary time series of residuals from the regression (Figure 9.8). The 
comparison between the incidence of coastal flooding in Scotland and the extended 
Mossman chronology of the number of days with gales for Edinburgh and Lamb's 
chronology of major storms for NW Europe is discussed here at three scales : quarter 
century, decadal and annual. This methodology is similar to that used by many historical 
climatologists (Gottschalk 1977, Gram-Jensen 1985 and Bergthorsson 1969). 
9.1.1 Comparison at the Quarter Century Scale 
When the incidence of coastal flooding in Scotland from the period 1750-
1991 is compared with the reconstructed incidence of gale days for Edinburgh over this 
period there are no immediate parallels (Figure 9.9). Most of the quarter century 
periods with higher incidences of coastal flooding between 1850-1924occur 
whereas most of the quarter century periods with higher incidences of gale days occur in 
two periods between 1800-1849 and 1875-1899. A Spearman's Rank Correlation test 
between the two sets of data produced an R value of 0.07 which isn't significant at the 
95% level of confidence, indicating that no significant relationship existed between the 
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Figure 9.9 Comparison of the Incidence Coastal Floodsof 
in Scotland with Mean Number of Days With Gale 
in Edinburgh, 1750-1991 A. D. 
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Figure 9.10 Comparison of the Incidence of Coastal Flooding 
in Scotland with Lamb's (1991) Major Storms, 1 500-1991 A. D. 
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Table 9.1 Spearman's Rank Order Correlations: Correlation between 
Incidence of Coastal Floods in Scotland with Number of Days with 
Gales in Edinburgh and Lamb's (1991) Major Storms in NW Europe. 
CORRELATION(R) SIGNIFICANCE N 
QUARTER CENTURY LEVEL 1500-1991 
Coastal Floods Scotland - Storms in Europe 0.65 0.002 20 
QUARTERCENTURY LEVEL 1750-1991 
CoastalFloods Scotland Gales in Edinburgh 0.072 0.854 10-
DECADAL LEVEL 1500-1991 
Coastal Floods Scotland Storms in Europe 0.612 0.000 50-
DECADAL LEVEL 1770-1991 
Coastal Floods Scotland Gales in Edinburgh 0.024 23- -0.469 
ANNUAL LEVEL 1500-1991 
Coastal Floods Scotland Storms in Europe 0.185 0.000 488-
ANNUAL LEVEL 1770-1991 
Coastal Floods Scotland Gales in Edinburgh 0.033 218- -0.143 
However, when the incidence of coastal flooding in Scotland over the 
period 1500-1991 A. D. is compared with the incidence of the most severe storms in NW 
Europe as assembled by Lamb (1991) a somewhat different pattern emerges (Figure 
9.10). The three quarter century periods with the highest incidences of storms recorded 
by Lamb occur in the period 1925-1991. This is because Lamb included some recent 
storms in the latter part of his chronology which would normally have been excluded 
using his criteria for inclusion or exclusion. The criteria used were the scale and 
severity of the storm. He also records high numbers of severe storms in the periods 
1650-1699,1725-1749,1825-1849 and 1875-1899. A Spearman's Rank 
Correlation test between the Lamb's storms and coastal flooding in Scotland produced a 
R2 value of 0.65 indicating that there is a significant relationship between the two sets 
of data at the 95% level of confidence. This indicates that at a general level the incidence 
of coastal flooding in Scotland can be directly related to the incidence of storminess in 
NW Europe. It is interesting to note that both storminess chronologies show a rising 
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incidence of storms being recorded for the period from 1975 onwards although this is 
not matched by a rising incidence of coastal flooding. 
9.1.2 Comparison at the Decadal Scale 
A comparison of the incidenceof coastal flooding in Scotland per decade 
with that of the mean yearly number of gales per decade in Edinburgh was undertaken. It 
was necessary to use this calculation as opposed to the total number of gales per decade 
because 4 out of the 23 decades for which this data is available are incomplete. This 
measure of the decadal changes in storminess in Edinburgh is believed to be more 
representative than the total number of gale days unadjusted for the incompleteness of 
4 of the decades. The 4 incomplete decades were from the 1960's to the 1990's 
(Figure 9.11). 
Again there is little visual similarity between the incidence of coastal 
flooding in Scotland per decade and the mean yearly number of gale days per decade in 
Edinburgh (Figure 9.11). The four decades with the highest incidence of coastal flooding 
are the 1850's and 1860's, the 1890's and the 1970's whereas the decades with the 
highest mean annual number of gale days per decade are the 1770's, 1820's and 1830's 
and the 1880's. In order to test whether similiarities exist a Spearman's Rank 
Correlation was calculated between the two sets of data at -0.47 at a 95% confidence 
level. This result is not significant and indicates that there is no statistical relationship 
between the two sets of data (Table 9.1). 
Howeverwhen the incidence of coastal flooding is compared with that of 
Lamb's incidence of major storms from A. D. 1500-1991 a higher level of similarity 
between the two sets of data can be seen (Figure 9.12). The four decades with the highest 
frequency of coastal flooding (1850's, 1860's, 1890's 1970's) whereas the decades 
with the most numbers of severe storms according to Lamb are the 1930's and 1940's, 
the 1970's and 1980's. Both records also record relatively high occurrences of 
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Figure 9.11 Decadal Comparison Of The Incidence Of 
Coastal Flooding In Scotland With The Mean Number Of 
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Figure 9.12 Decadal Comparison Of The Incidence 
Coastal Flooding In Scotland With That Of Lamb's 
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events in the period 1650-1707 A. D. (during the peak of the Little Ice Age) and also 
during the the last decade of the 18th century. Lamb records a rising incidence of 
severe storms from the 1940's onwards (Lamb 1991). This pattern is not 
reflected in the incidence of coastal flooding in Scotland although the 1970's is the fourth 
most flood-affecteddecade. More importantly when a Spearman's Rank Correlation was 
calculated for the two sets of data the R value was 0.61 which is significant at the 95% 
confidence level indicating a high level of relationship. 
9.1.3 Comparison at the Annual Scale 
A comparisonof the incidence of coastal flooding in Scotland per year with 
that of the yearly number of gales in Edinburgh was undertaken over the period 1770 to 
1991. High numbers of yearly coastal floods in Scotland occurred in 1850,1852, 
1863,1869 and 1947 whereas high yearly number of gales occurred in 1770, 
1815-1818,1827,1839,1841,1881,1883-1885,1982 and 1983 
(Figure 9.13). Clearly, periods of increased coastal flooding do not seem to be 
associated with a higher incidence of gales being recorded in Edinburgh. In order to 
assess whether the normal year to year variability was hiding possible periods of 
similarity between the two records a 5-point moving average of the yearly incidence of 
coastal flooding in Scotland and the extended Mossman record of storminess for 
Edinburgh was constructed (Figure 9.14). Again there are no obvious similarities 
between the two moving averages, in fact most of the peak periods of increased gale days 
seem to be associated with very few records of coastal floods. 
A different picture emerges when the incidence of coastal flooding in 
Scotland is compared with Lamb's chronology of severe storms in NW Europe (Figure 
9.15). Some similarities exist between Lamb's chronology of major storms and episodes 
of coastal flooding in Scotland. Of note is the year 1553 and the periods 1654-1669, 
1688-1703, the early 1790's, the late 1830's, 1927-1938 and from 1949 onwards. 
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Some substantal differences also exist, which is not surprising giving the different 
geographical areas covered by the two chronologies. A Spearman's Rank Correlation 
between the two sets of data produced an R value of 0.185 which was very significant at 
the 95% confidence level. This emphasises that it is both the number and the scale, 
severity and duration of the individual storms that is critical for the generation of 
coastal floods. However, it must be noted that this correlation is significant partly as a 
result of the large number of paired data points and that the regression only explains 
3.4% of the variance in the data (Table 9.1). 
9.1.4 Recent Changes in Storminess 
There are a number of lines of evidence to indicate that there 
has been an increase in the frequency and severity of storms over NW Europe since 
1950 (Figure 9.16). However, there is also some evidence to suggest that these 
variations are still within natural climate variability. Lamb points to seven possible 
indicators of increased storminess. These are 1) pressure gradients generating winds in 
the range 100 to 120 knots which were considered 'phenomenal' in the 1950's have 
been measured several times since, 2) the storm which primarily affected southern 
England in 1987 was the most severe since 1703,3) 50%-100% increase in the 
frequency of wave-heights greater than 4 to 5m was reported by the German Navy in 
the North Sea over the period 1953 to 1979 (Weiss and Lamb 1970, Lamb and Weiss 
1979), 4) The British Meteorological Office has shortened the official return periods of 
very high winds over the British Isles on a number of occasions since the 1950's, 5) 
Along Sweden's southwest coast there has been an 86% increase in storm force winds 
between 1966 and 1980,6) the variations of an index of the frequency of gales over NW 
Europe show a rising incidence of gales and severe gales during the 1960's and 1970's 
(Figure 9.16) (Jenkinson 1977), 7) A similar result was found from an analysis of 
109 years of wind observations on the island of Fano, on the west coast of Denmark from 
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9.16 Gale Index Survey Based on Pressure Distribution 
(a)Over the North Sea 
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1872 to 1980 (Lamb 1991). 
Some further evidence can be added to support this possible increase in 
storminess. An analysis of the number of days with gales recorded at Malin Head, Co. 
Donegal from 1957 to 1993 shows an increase in the incidence of days with gales, 
especially from 1989 onwards (Figure 9.17), (Betts 1994). Also, as has been shown, 
both the Lamb chronology of major storms and the incidence of gale days in Edinburgh 
show rising trend especially during the late 1980's and early 1990's (Lamb 1991; a 
Dawson, Hickey, Foster and McKenna 1997). 
The contrary view, that suggests that no significant increase in 
storminess has occurred since 1950 includes work by Woolner on the most severe North 
Atlantic storms since the 1880's (Woolner 1993), (Figure 9.18). Woolner notes that 
the highest frequencies of Category 5 (the most severe storms) reached a maximum 
during the 1950's and 1960's and that "so far the activity in the 1990's is more in line 
with the 1970's 1980's than with the 1950's and 1960's" Woolner (1993: 49). and 
Betts (1994) also notes that the general trend in the record of days with gales at Malin 
Head is not recorded at other Irish meteorological stations with the exception of the 
significant increase in the years 1990 to 1993 which have been recorded at several 
coastal stations. 
Based on the available evidence there does seem to be some 
indication that some aspects of storms in terms of frequency and severity have increased 
although this is not apparent over all of NW Europe. Further studies focusing on 
storminess in NW Europe are needed to provide more information on whether increases 
in storminess are presently taking place in this region. 
9.2 Tidal Range Variations in NW Europe, 1860-1989 A. D. 
This examinationof tidal variations around NW Europe focuses on the 





















































































9.18 Incidence of Category 5 (Most Severe) 
Atlantic Tropical Cvclones, 1862-1992 A. D. 
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Mean Annual Tidal Range (below referred to as MATR) for Aberdeen after the work of 
Thompson (1914) and updated by Woodworth et al. (1991). As this has already been 
discussed in some detail in the chapters on coastal flooding and coastal erosion this 
discussion will focus on the results on the analysis of variance and the visual comparison 
between coastal flooding history in Scotland and MATR and Spearman's Rank Order 
Correlation data. 
In order to identify the existence of any periodicity or persistence in the 
MATR data set a simple linear trend analysis was undertaken on the raw data. The 
regression explains only 9% of the variance of the data (Figure 9.19). Subsequent time 
series analysis was performed on the stationary time series of residuals from the 
regression (Figure 9.20). The residual plot emphasises the cyclical nature of this 
data set. 
9.2.1 Comparison at the Quarter Century Scale 
At the quarter century level there is a strong similarity between the two 
data sets with both showing an overall decline with the exception of the periods 
1950-1991 where there is a slight decline in the incidence of coastal flooding but a 
sharp decline in the MATR at Aberdeen (Figure 9.21). When using Spearman's 
level indicatesCorrelation however, a correlation of 0.87 at the 95% confidence a 
strong correlation between coastal flooding in Scotland and the Mean Annual Tidal Range 
at Aberdeen (Table 9.2) 
9.2.2 Comparison at the Decadal Scale 
When the two sets of data are examined at a decadal level there is no 
obvious similarity (Figure 9.22). This is also true when Spearman's Rank Order 
Correlation is applied to the two sets of data (Table 9.2) Spearman's Rank Order 
Correlation provides a correlation of only -0.27 which is insignificant indicating that 
the two data sets are not related. 
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Figure 9.21 25 Year Comparison Of The Incidence Of Coastal 
Flooding In Scotland With Mean Annual Tidal Range At 
Aberdeen 1850-1991. 
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Figure 9.22 Decadal Comparison Of The Incidence Of Coastal 
Flooding In Scotland With Mean Annual Tidal Range 
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Table 9.2 Spearman's Rank Order Correlations : Correlation between 
Incidence of Coastal Floods in Scotland with Mean Annual Tidal Range 
at Aberdeen MATR (after Thompson 1914 and Woodworth et aL 1991). 
CORRELATION(R) SIGNIFICANCE N 
QUARTERCENTURY LEVEL 1860-1988 
Coastal Floods Scotland - MATRat Aberdeen 0.872 0.054 6 
DECADAL LEVEL 1860-1989 
Coastal Floods Scotland MATR at Aberdeen- -0.275 0.388 13 
ANNUAL LEVEL 1862-1988 
Coastal Floods Scotland MATR at Aberdeen 0.489 127- -0.073 
9.2.3 Comparison at the Annual Scale 
There is little obvious visual comparison between coastal flooding in 
Scotland and the MATR at Aberdeen at an annual scale with the exception of 1870 when 
high incidences of coastal flooding and MATR occur (Figure 9.23). This is also reflected 
in the result of the Spearman's test with a correlation of -0.07 at the 95% confidence 
level indicating that the two sets of data at this time interval are markedly dissimilar 
(Table 9.2). 
9.3 Air Temperature Variations, 1500-1991 A. D. 
Three different aspects of temperature are examined in the context of 
coastal flooding in Scotland. One of the primary reasons in using three different 
measures of temperature is to test the hypothesis that periods of increased numbers of 
storms or cyclones can be associated with periods of higher or lower than average 
temperature due to the importance of temperature in influencing ocean water 
evaporation and hence storm formation (Houghton et al 1996). The first aspect of . 
temperature is the instrumental record of mean annual temperature in the Northern 
Hemisphere expressed as anomalies from the 1951-1970 mean (Jones and Bradley 
1995). This record only covers the period from 1850-1989. Clearly a record 







































































relate a regional recordof coastal floodingto it. The second aspect is a decadal assessment 
of temperature for Europe also by Jones and Bradley (1995) but based on a combination 
of historical and early instrumentalrecords and covers the period from the 1500's to 
the 1890's. The temperaturefor each decade was generalisedinto four types - very cool, 
cool, warm and very warm (Jones and Bradley 1995). In order to use this latter data in 
Spearman's Correlation, a simple numerical transformation was carried out where very 
cool was denoted as 1, cool as 2, warm as 3 and very warm as 4. The third type of data is 
the Central England temperature curve of Manley (1974) and updates. This is based on 
mean annual temperature from 1659-1989 and is the longest instrumental 
temperature record in existence. However, the record varies in accurracy over this 
time period being least accurate in the early part of the record (Table 9.3). 
Table 9.3 The Accuracy of Manley's (1974) Central England 
Temperature Record. 
PERIOD ACCURACY 
1659 1670- to the nearest 1.0 OC 
1671 - 1698 to the nearest 0.5 OC 
1699 1706 to the nearest 0.1 OC-
1707 1722 to the nearest 0.5 OC-
1723 1989 to the nearest 0.1 OC -
In terms of the first type of temperature data significant variations occur 
in the temperature anomalies. The anomalies vary from -0.73 to +0.520C (Figure 
9.24). Strong negative anomalies of less than -0.500C all occur in the early part of the 
record between 1850-1920, especially 1859,1861,1863,1870,1874,1883, 
1892,1907 and 1910. Strong positive anomalies of greater than +0.400C all occur in 
the latter part of the record from 1930 to 1989 especially 1938,1981,1983 and 
1987 to 1989. In order to identify the existence of periodicity or persistence in the data 
set, the temperature anomaly series was used for subsequent analysis. Since the series 
is non-stationary, a simple linear trend analysis was undertaken on the raw data. The 
272 
9.24 Northern Hemisphere Average Temperature




1860 1880 1900 1920 1940 1960 1980 
Northern Hemisphere averageTemperaturesby Season and Year based on land data. The 
smooth curve is a 10year Guessianfilter which highlights variations on decadal andlonger timescales. The Temperatures are expressedas anomalies from the 1951-70 period. 
Source: Jones and Bradley 1995 
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regression explains 35% of the variance of the data (Figure 9.25). Subsequent time 
series analysis was performed on the stationary time series of residuals from the 
regression (Figure 9.26). The residual plot suggests two major periods of above average 
temperature anomalies spanning the years 1851-1879 and 1923-1955 and also 
possibly from 1984 onwards and this is when many floods occur. 
In the Jones and Bradley (1995) decadal summary of temperature for 
Europe from 1500-1899 very cool decades occurred during the 1560's and 1570's and 
very warm decades occurred in the 1730's, 1750's and 1760's (Figure 9.27). No 
regression was calculated for this data as it was only available in decadal format. 
In Manley's (1974) Central England temperature record it is also 
possible to identify years and groups of years with unusually cold or warm conditions 
(Figure 9.28). Six of the ten years with the coldest mean annual temperature occur in 
the period 1675-1698 particularly in the 1690's. These are the years 1675,1688, 
1692,1694,1695 and 1698 with mean annual temperatures at sea level ranging from 
7.4 to 7.8 OC. This emphasises the coldness of the 'Little Ice Age' particularly when it 
was at its peak in the 1690's. However this does not include the coldest year on record 
which was 1740 with a mean annual temperature of 6.8 OC.Three other years had 
temperatures of 7.8 OC or less, these 1784,1814 and 1879.are 
A very different picture emerges when the eleven years with the highest 
mean annual temperatures are examined (Figure 9.28). Three clusters of years with 
high temperature be identified. These are from 1733-1779 with three of thecan 
highest eleven years, namely 1733,1736 and 1779, similarily with the period 
1828-1868, namely 1828,1834 and 1868. The final period occurs from 1921-1989 
but especially from 1945 onwards, namely 1921,1945,1949,1959 and 1989. This 
last year is the warmest of the record with a mean annual temperature of 10.7 OC.The 
other ten warmest years vary from 10.3 to 10.6 OC. It must be noted that record warm 
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Figure 9.27 Decadal Mean Temperature Of Europe, 
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years have occurred throughout the 1990's especially in 1995. 
In order to identify the existence of periodicity or persistence in the data 
set a simple linear trend analysis was applied to the central England temperature series. 
The regression explains only 9% of the variance of the data (Figure 9.29). Subsequent 
time series analysis was performed on the stationary time series of residuals from the 
regression (Figure 9.30). The residual plot suggests one major period of above average 
Central England temperature spanning the years 1701-1738. 
9.3.1 Comparison at the Quarter Century Scale 
At the quarter century level in the case of the mean air temperature 
anomalies in the northern hemisphere there is little obvious visual similarity in the 
trends (Figure 9.31). However there seems to be a strong relationship with 
negative temperature anomalies associated with a high incidence of coastal flooding, for 
example, in the period 1850-1874. As temperature changes from negative to positive 
anomalies the incidence of coastal flooding declines at this time scale. This is reflected in 
the very low Spearman's Correlation of -0.718 at the 95% confidence level 
(Table 9.4) 
Again in the case of the mean Central England temperature this trend is 
repeated with relatively low mean temperatures being associated with relatively high 
incidences of coastal flooding in Scotland (Figure 9.32) However this inverse 
relationship is not so obvious when a Spearman's Correlation is applied to the two sets of 
data. This shows a correlation of 0.28 at the 95% level of confidence (Table 9.4). 
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Figure 9.31 Quarter Century Comparison 
40- Of The Incidence Of Coastal Flooding In 
Scotland With Northern Hemisphere 
Temperature Anomalies 1850-1991 A. D. 
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Table 9.4 Spearman's Rank Order Correlations: Correlation between 
the Incidence of Coastal Flooding in Scotland with Temperature 
Variations for the Northern Hemisphere, Decadal European Summary 
(Jones and Bradley 1995), Central England Temperature 
(Manley 1974). 
CORRELATION(R) SIGNIFICANCE N 
QUARTER CENTURY LEVEL 1850-1989 
Coastal Floods Scotland Temp. N. Hemis 0.172 6- -0.718 
QUARTER CENTURY LEVEL 1650-1989 
Coastal Floods Scotland -Temp. C. England 0.282 0.329 14 
DECADAL LEVEL 1850-1989 
Coastal Floods Scotland Temp. N. Hemis 0.499 14- -0.197 
DECADAL LEVEL 1500-1899 
Coastal Floods Scotland Temp. Europe 0.067 40 - -0.293 
DECADAL LEVEL 1500-1981 
Coastal Floods Scotland Temp. C. England 0.409 0.016 48-
ANNUAL LEVEL 1850-1989 
Coastal Floods Scotland Temp. N. H emis 0.638 140- -0.401 
ANNUAL LEVEL 1659-1989 
Coastal Floods Scotland Temp. C. England 0.089 0.107 331-
9.3.2 Comparison at the Decadal Scale 
At the decadal scale a similiar inverse relationshipseems to exist between 
the northern hemisphere temperature and coastal flooding in Scotland (Figure anomalies 
9.33). From the 1850's onwards temperature anomalies are generally changing from 
strongly negative to positive towards the 1980's, whereas the incidence of coastal 
flooding exhibits a decline. This is not reflected in the Spearman's Correlation between 
these two sets of data with an R value of -0.20 at the 95% level of confidence 
(Table 9.4). 
Using Jones and Bradley's (1995) rather crude summary of decadal 
temperature in Europe from 1500 to 1899. Whilst the correlation between decadal 
temperature and the incidence of coastal flooding in Scotland particularly over the period 
from the 1720's to the 1770's is negative (Figure 9.33) the Spearman's 
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Figure 9.33 Decadal Comparison of the Incidence of Coastal 
Flooding in Scotland with Northern Hemisphere Temperature 
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Figure 9.34 Decadal Comparison the Incidence Coastalof of 
Flooding in Scotland With the Mean Temperature of 
Northern Europe and Manley's Central 
18 England Temperature 1500-1989. 
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Correlation is insignificant at the 95% level of confidence (Table 9.4). 
Finally at the decadal level Manley's (1974) Central England 
Temperature is compared with the incidence of coastal flooding in Scotland over the 
period 1650 to 1989. As previously, a similar inverse relationship can identified for 
the data (Figure 9.35). In the 1700's there are generally high Central England 
temperatures associated with low incidence of coastal flooding in Scotland. In the 1850's 
and 1860's there is high incidence of coastal flooding followed by a general decline up to 
the present day. This is associated with average central England temperatures followed 
by a generally rising temperature to the present day. The Spearman's Correlation does 
not support this inverse relationship with these two sets of data with an R value of 
0.41 (Table 9.4) at the 95% level of confidence 
9.3.3 Comparison at the Annual Scale 
At the annual scale, this inverse relationship is not so clearly evident in 
either the northern hemisphere annual temperature anomalies or the Central England 
temperatures (Figures 9.28 and 9.35). In both cases significant increases in the 
number of floods being recorded in early 1850's, late 1860's and late 1940's is not 
reflected in any significant increases or decreases in the Northern Hemisphere anomaly 
record or Manley's (1974) Central England temperature record. These results are 
reflected in the low correlations of -0.40 and 0.09 at the 95% level of confidence 
(Table 9.4). This indicates little relationship betwen the sets of data and coastal flooding 
in Scotland. 
9.4 Sea Surface Temperature Variations 1877-1989 A. D. 
The sea surface temperature record is investigated here in order to 
examine its role in generating the conditions neccessary for increased coastal flooding in 
Scotland in particular increased sea surface temperature leading to increased 
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cyclogenesis. The sea surface temperature record is confined to instumental data and only 
from the 1870's onwards. Most of the earliest data comes from lighthouses around the 
coasts of Britain and Ireland but unfortunately the only published report does not include 
Scotland (Jones and Jeffs 1991). The information from three stations is examined here, 
from Longstone Lighthouse off northeastern England from 1924-1989, from the Seven 
Stones Lightvessel between the Scilly Isles and Cornwall at the southwestern tip of 
England from 1877-1986 (the longest instrumental record of the 99 recording stations 
that either were in existence or are still in existence) and from Skulmartin Lightvessel 
between Northern Ireland and the southern tip of the Mull of Kintyre in SW Scotland 
from 1905-1967. The data is in the form of monthly mean and annual mean values of 
sea surface temperature. This is based on a minimum of 8 readings per month although 
for some stations it is based on daily readings. It is noted by the authors that a general 
accurracy of + or 0.1 to 0.2 OC has been assigned to the post-1939 data and a general -
accurracy of + or -0.5 OC to the pre-1940 data (Jones and Jeffs 1991). 
At Longstone Lighthouse the range of mean annual sea surface 
temperature was between 8.1 and 9.4 oC with an overall mean of 8.8 OC. From 
1924-1989 only four periods occurred in which 9.0 OC or more was exceeded on two or 
more consecutive years. These are from 1932-1936,1945-1946,1948-1949 and 
1988-1989 (Figure 9.36). A number of periods or individual years occur when the 
mean annual temperature was 8.4 OC or less. These are from 1928-1929,1937, 
1941,1951,1962-1963,1969-1970,1982 and 1986 (Figure 9.36). As with 
previous data sets an analysis of variance was calculated using the sea surface 
temperature data in order to identify the existence of periodicity or persistence. The 
regression explains less than 1% of the variance of the data (Figure 9.37). Subsequent 
time series analysis was performed on the stationary time series of residuals from the 
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(1934-1938) higherwith significantly values. 
At Seven Stones Lightvessel the range of mean annual sea surface 
temperaturevaried between 10.9 and 13.4 OC with an overall mean of 12.1 OC. From 
1877-1986 only five periods occurred in which 12.5 OC or more was exceeded on two 
or more consecutive years. These are from 1898-1899,1932-1933,1937-1938, 
1958-1961 and 1968-1971 (Figure 9.36). In only 4 years over the record were 
temperatures of 11.5 OC not exceeded. These were in 1891,1907,1917 and 1986 
(Figure 9.36). This sea surface temperature data set was also analysed in order to 
identify the existence of periodicity or persistence in the data. The regression explains 
5% of the variance of the data (Figure 9.39). Subsequent time series analysis was 
performed on the stationary time series of residuals from the regression (Figure 9.40). 
Only two periods of above average sea surface temperature of four or more years are 
recorded and these are between 1913-1916 and between 1934-1937. 
At Skulmartin Lightvessel the range of mean annual sea surface 
temperature varied between 8.9 and 11.1 OCwith an overall mean of 9.9 OC. From 
1905 to 1967 only six periods occurred in which 10.0 OC or more was exceeded on two 
or more consecutive years. These are from 1911-1912,1932-1935,1938 -1939, 
1943-1945,1948-1950 and 1959-1961 (Figure 9.36). A number of periods and 
individual years occurred where the temperature never exceedeed 9.4 OC. These are 
1907,1910,1916-1918,1941,1947,1951 and 1963 (Figure 9.36). As with 
previous data sets an analysis of variance was calculated using the sea surface 
temperature data in order to identify the existence of periodicity or persistence in the 
data set. The regression explains less than 7% of the variance of the data (Figure 9.41). 
Subsequent time series analysis was performed on the stationary time series of 
residuals from the regression (Figure 9.42). Two periods of above average sea surface 
292 


























































































































































































it ö ö0U' 
C) 0 0 
y 
296 
temperature at this station can be identified spanning the years 1897-1901 and 
1959-1970. 
It is clear from the three instrumental records that a number of periods 
over the last 130 years have been characterised by significantly above average mean 
annual sea surface temperatures, 1921-1922, the 1930's from 1932-1939, the 
period from 1943-1950 in particular from 1949-1950 and from 1958-1961, 
particularly 1959-1960. The data on below average mean annual sea surface 
temperatures is not so clear cut although it is still possible to suggest a number of short 
periods when temperature was significantly below average at least two out of the three 
stations. These are from 1907-1908,1916-1918,1941,1947,1951,1962-1963 
and 1985-1986. 
9.4.1 Comparison the Quarter Century Scaleat 
As a result of the relative brevity of the sea surface temperature records 
it was not possible to carry out a meaningful visual comparison and a Spearman's Rank 
Order Correlation at this time interval. This is because this statistic requires a 
minimum of 6 pairs of data to be valid. The longest record from Seven Stones Lightvessel 
only provided 5 pairs of data and the other two records only provide 3 pairs of data each. 
9.4.2 Comparison At The Decadal Scale 
At the decadal scale there is some obvious visual similarity between 
coastal flooding in Scotland and mean annual sea surface temperature at Longstone 
Lighthouse notably the decades of the 1940's to the 1970's (Figure 9.43). In the case of 
the Seven Stones Lightvessel some similarity occurs over the decades 1870's to the 
1900's, 1940's and 1950's and the 1970's and 1980's (Figure 9.43). There is less 
similarity between the incidence of coastal flooding in Scotland and mean annual sea 
surface temperature at Skulmartin Lightvessel with the exception of the decades 1930's 










































with correlations ranging from 0.31 to 0.02 at the 95% confidence level indicating 
little link between the sets of data (Table 9.5). 
9.4.3 Comparison at the Annual Scale 
Comparison at the annual level between the three instrumental records of 
mean annual sea surface temperature and coastal flooding in Scotland shows some 
periods of similarity but mostly periods when there was little similarity between the 
data sets (Figure 9.36). This is reflected in the results of the Spearman's Correlation 
with correlations ranging from 0.11 to -0.06 at the 95% confidence level (Table 9.5). 
Although these results are an improvement on the decadal correlations they still indicate 
a very limited relationship between the two types of information. 
Table 9.5 Spearman's Rank Order Correlations : Correlation 
between the Incidence of Coastal Flooding in Scotland with 
Mean Annual Sea Surface Temperature (M. A. S. T. ) At Three 
Stations (after Jones and Jeffs 1991). 
CORRELATION(R) SIGNIFICANCE N 
DECADAL LEVEL 1920-1989 
Coastal Floods Scotland M. A. S. T. Longstone LH 0.241 0.603 7-
DECADAL LEVEL 1870-1989 
Coastal Floods Scotland M. A. S. T. Seven Stones LV 0.021 0.947 12-
DECADAL LEVEL 1900-1969 
Coastal Floods Scotland M. A. S. T. Skulmartin LV 0.309 0.500 7-
ANNUAL LEVEL 1924-1989 
Coastal Floods Scotland M. A. S. T. Longstone LH 0.628 66- -0.063 
ANNUAL LEVEL 1877-1986 
Coastal Floods Scotland M. A. S. T. Seven Stones LV 0.110 0.321 110-
ANNUAL LEVEL 1905-1967 
Coastal Floods Scotland M. A. S. T. Skulmartin LV 0.074 0.569 63-
However it must be noted that periods of above average sea surface 
temperatures especially 1921-1922,1949-1950 and 1959-1960 do not relate to 
increased storminess as most global warming sceanarios would suggest (Houghton et al. 
1996). Since these periods are likely to have been associated with significantly reduced 
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sea ice around Iceland, periods of below average sea surface temperatures seem to relate 
more to increased storminess. There also seems to be a possible link between large 
volcanic eruptions and reduced sea surface temperatures in that 6 years after Krakatoa, 
Indonesia in 1883,5 years after Katmai, Alaska in 1912 and 3 years after El Chichon, 
Mexico in 1982 the lowest sea surface temperatures are recorded. 
9.5 Sea Ice Variations around Iceland 1550-1969 A. D. 
The chronology of sea ice around Iceland is primarily based on the ongoing 
work of Ogilvie (1981,1995) and also by the work of Bergthorsson (1969). Ogilvie's 
work only covers the period from 1564-1800, although Bergthorsson provides 
information from 1590 to 1969, but this is only done at a decadal level. This type of 
information is important because the presence of sea ice around Iceland can be used as an 
indicator of blocking high pressure Iceland and lower sea surface temperaturesover 
which in turn would cause displacement of depression tracks farther south than if the ice 
was absent (Lamb 1977). As Hurrell (1995) noted that surface westerly winds over 
Europe are 8 ms-1 stronger when there is a positive North Atlantic Oscillation Index 
when compared to a negative one indicating the potential for westerly storms with higher 
wind speeds making the conditions needed to generate coastal flooding more common. 
Two slightly different measuring methods were used by Ogilvie and 
Bergthorsson. In the case of Ogilvie when sea ice occurred around Iceland it was graded 1 
to 4 depending on how many coastlines were affected, for example if the north coast was 
affected then it would be given a grade 1 and if the north and east coasts were affected it 
would be given a grade 2 and so on (Ogilvie 1995). Bergthorsson used daily sea ice 
records from 1590 converted into months per decade. The data used by Bergthorsson 
came from a number of sources including previous compilations of sea ice, historical 
descriptions and records from the Meteorological in 1920. Office of Iceland established 
Unfortunately, as mentioned earlier, the published work does not contain the yearly data 
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(Bergthorsson 1969). As a result an analysis of variance was not carried out on this 
dataset. 
There are significant variations in the annual index of sea ice around the 
coastline of Iceland from 1564-1800 (Ogilvie 1995). Years in which two or more 
parts of the coastline of Iceland were affected include 1605,1615, the winter of 
1638-1639,1694 and 1695,1703,1706,1714,1726,1741,1745,1756, 
1759,1770,1772,1782 to 1785,1791,1792,1796 and 1798 (Figure 9.44). An 
analysis of variance was calculated using the Ogilvie data in order to identify the 
existence of periodicity or persistence in the data set. The regression explains 10% of 
the variance of the data (Figure 9.45). Subsequent time series analysis was performed 
on the stationary time series of residuals from the regression (Figure 9.46). 
Bergthorsson (1969) showed that there are also substantial decadal 
variations in sea ice around the coastline of Iceland over the period from the 1590's to 
the 1960's. Decades in which 25% or more months were affected by sea ice include the 
1600's, 1630's, 1690's, 1740's and 1750's, 1780's, 1860's and 1880's. It must be 
noted that no measurable sea ice has been recorded for Iceland since the 1920's to the 
end of the Bergthorsson record in the 1960's, thus indicating a progressive and 
continued warming of the ocean around Iceland (Figure 9.44). 
9.5.1 Comparison At The Quarter Century Scale 
A comparison at the quarter century level between Ogilvie's chronology 
and the incidence of coastal flooding in Scotland shows two periods of similarity between 
1525-1599 and 1725-1799 (Figure 9.47). Using Spearman's Correlation on the two 
sets of data yields a correlation of 0.17 at the 95% confidence level (Table 9.6). 
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Table 9.6 Spearman's Rank Order Correlations : Correlation 
between the Incidence of Coastal Floods in Scotland with the 
Presence of Sea Ice around Iceland (after Ogilvie 1981,
1995 and Bergthorsson 1969). 
CORRELATION (R) SIGNIFICANCE N 
QUARTER CENTURY LEVEL 1550-1799 
Coastal Floods Scotland Sea Ice (Ogilvie) 0.171 0.637 10-
DECADALLEVEL 1560-1799 
Coastal Floods Scotland Sea Ice (Ogilvie) 0.172 0.421 24-
DECADAL LEVEL 1590-1969 
Coastal Floods Scotland Sea Ice (Bergthorsson) 0.145 38- -0.241 
ANNUAL LEVEL 1564-1800 
Coastal Floods Scotland Sea Ice (Ogilvie) 0.010 0.872 237-
9.5.2 Comparison at the Decadal Scale 
At the decadal level both Ogilvie and Bergthorsson time series are very 
similar where they overlap (Figure 9.48). It is possible to compare both sets of data to 
the coastal flooding chronology. When compared, no clear pattern emerges and this is 
reflected in the Spearman's Correlations with R values of -0.24 to 0.17 at the 95% 
confidence level (Table 9.6). 
9.5.3 Comparison at the Annual Scale 
The annual level comparison can ony be undertaken using Ogilvie's data 
over the period 1564-1800 and again this shows mostly differences between the two 
sets of data (Figure 9.44). Years with 2 or more coastal floods in 1650 and 1785 are 
not associated with high sea ice values. However, because of the low numbers of coastal 
floods recorded over this period it is difficult to draw any significant results from this 
comparison. The results of the Spearman's Correlation give a 0.01 correlation at the 
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Figure 9.48 Decadal Comparison of the Incidence of 
Coastal Flooding in Scotland with 2 Records of Icelandic 
Sea Ice (after Bergthorsson 1969 and Ogilvie 1993). 
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CHAPTER 10 INDIRECT MECHANISMS INVOLVED 
IN AIDING THE GENERATION OF COASTAL FLOODS 
IN SCOTLAND, PART 2 HEMISPHERIC AND GLOBAL 
FACTORS 
This chapter is the second of two and seeks to explain the indirect 
mechanisms that may affect the occurrence of coastal floods in Scotland. The factors 
are considered at the hemispheric and global level and these are solar fluctuations in the 
form of records of sunspot occurrence, the North Atlantic Oscillation Index, volcanism 
and El Nino variations. This is followed by a discussion of how the indirect mechanisms 
which operate at regional, hemispheric and global levels interrelate and suggest 
scenarios for variations in storminess and coastal flooding in Scotland. It is important to 
note that although the following analysis is mostly linear the climate system is clearly 
non-linear. The linear analysis is neccessary in order to attempt to identify the 
importance or otherwise of individual factors as possible causitive agents within the 
climate sytem. 
10.1 Annual Mean Sunspot Variations 1611-1975 A. D. 
The chronology of annual mean sunspot variations is based on the work of 
Eddy (1980) who calculated the number of sunspots observed on an annual basis from 
1611 to 1975 (Figure 10.1). However this data set is incomplete because no 
information is available for the periods 1614-1625,1628-1641 and 1646-1649. 
The information from 1611-1845 is based on historical sources, so there must be some 
element of uncertainty over the accuracy of this information. After 1845 the data are 
based on systematic observation of sunspots from a number of observatories around the 
earth. Sunspots are deeply rooted disturbances and are located where intense magnetic 
fields break through the solar surface. There is a relatively strong correlation between 
sunspots, solar flares and times of frequent auroral However this occurrence. 
correlation is not perfect as some auroral occurrences around the magnetic poles in high 
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latitudes are associated with coronal holes which occur during periods of low sunspot 
activity (Eddy 1980). In general Eddy (1980) has associated periods of high numbers 
of sunspots with warmer terrestrial conditions and periods of low numbers of sunspots 
with colder terrestrial conditions. The example used is that during the Maunder 
Minimum between 1645 and 1715 when there were very few sunspots, the 'Little Ice 
Age' was in its coldest phase (Eddy 1980). 
Sunspot variations have a strongly cyclical trend with the most well- 
known cycle being the 11 year cycle, which when first discovered in the mid-1800's 
was thought to be a strong factor in the variations of many terrestrial natural and 
semi-natural phenomena and could be used to predict future changes. However, this has 
not proved to be the case (Eddy 1980). Longer term variations can also be observed 
when the mean annual sunspot variations are examined (Figure 10.1). Even in the early 
part of the chronology in the early 1600's there was enough evidence to show that up to 
55 sunspots per annum were being recorded. This was followed by a period of depressed 
solar activity between 1645 and 1715 when the 11 year cycle was barely evident and 
the mean annual number of sunspots was less than 10 for most of this period. This 
period is known as the Maunder Minimum (Eddy 1980). After this, the 11 year cycle 
strongly reasserts itself but continues to show secular variations. This reaches its peak 
in the late 1770's and late 1790's. This is followed by a long term minimum in solar 
activity between 1800 and 1820. Again the 11 year cycle reasserts itself but not as 
strongly as before from the 1830's to the early 1930's with the exception of the late 
1830's, late 1840's and early 1870's. After the early 1830's there follow 4 cycles 
with a rising number of sunspots reaching record high numbers during the late 1950's. 
As a natural and strongly cyclical occurrence with some secular trends in the data, it is 
important not to ignore this process as a possible factor in contributing to coastal 
flooding in Scotland through its effect on the development of weather systems. 
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As with previous data sets time series analysis was undertaken using the 
sunspot data set in order to identify the existence of periodicity or persistence. The 
regression R explains 15% of the variance of the data (Figure 10.2). 
Subsequent time series analysis was performed on the stationary time series of 
residuals from the regression (Figure 10.3). This clearly shows the Maunder Minimum 
from the early 1600's to the early 1700's. and a further minimum from 1790-1830. 
10.1.1 Comparison at the Quarter Century Scale 
At the quarter century level there are some similarities between the two 
sets of data. The Maunder minimum between 1645-1715 coincided with a relatively 
high incidence of recorded coastal flooding in Scotland (Figure 10.4). The subsequent 
decline in coastal floods coincides with a generally rising level of sunspot activity up to 
1799. With the exception of the 1850-1874 period, a generally declining incidence in 
coastal flooding is matched by a rising incidence of mean annual sunspot numbers. 
Unfortunately this inverse relationship is not borne out using Spearman's correlation 
(Table 10.1). At the quarter century level the correlation is 0.21 and is insignificant 
at the 95% level of confidence (Table 10.1). 
Table 10.1 Spearman's Rank Order Correlations : Correlation 
between the Incidence of Coastal Floods In Scotland with 
Mean Annual Number of Sunspots (after Eddy 1980). 
CORRELATION (R) SIGNIFICANCE N 
QUARTER CENTURY LEVEL 1600-1975 
Coastal Floods Scotland - Mean Annual Sunspots 0.213 0.428 16 
DECADAL LEVEL 1610-1975 
Coastal Floods Scotland Mean Annual Sunspots 0.284 0.094 37-
ANNUAL LEVEL 1611-1975 
Coastal Floods Scotland Mean Annual Sunspots 0.035 0.521 335-
Coastal Floods Scotland Lag1 - Mean Annual Sunspots 0.022 0.693 335 
Coastal Floods Scotland Lag2 - Mean Annual Sunspots 0.029 0.601 335 
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Residuals 











































Figure 10.4 Quarter Century Comparison of the Incidence of 
Coastal Flooding in Scotland with the Mean Annual Number of 









0 N ýV ý It 1- 0) N" 0) 0) N r 
0)) N O 1- 0)) lqt C) 
coTrTTTTTTTTTTco co co rN º- N CO CO co CO 0) rn rn C)
666 6 6 66to th tq p6666 to 
NN N- N N 
Co Co CCo CCo Co CCOO CO CCo C) Omi C)
TTTTTTTTTTTTTTTT 
Figure 10.5 Decadal Comparison of the Incidence of 
Coastal Flooding in Scotland with Mean Annual Number 
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10.1.2 Comparison at the Decadal Scale 
Given that variations in the mean annual number of sunspots operate on 
an 11-year cycle it seemed likely that the best fit between the two sets of data was going 
to be at this time interval. Again the decades of the latter half of the 1600's with 
relatively high numbers of coastal floods coincides with the Maunder minimum with 
exceptionally low numbers of sunspots (Figure 10.5). Relatively few recorded coastal 
floods occur in Scotland during the 1700's but this period has high decadal levels of 
sunspots. This is followed by a period up to the 1830's with increased coastal flooding 
and declining sunspot numbers. This relationship breaks down in the period 
from the 1840's to the 1930's with both records showing declining levels. In the 
1940's and 1950's there is a declining level of coastal floods associated with a rising 
level of sunspot numbers. After the 1950's the picture is not so clear: there is an 
increase in coastal floods in the 1970's with further declines in the 1980's and 
1990's. At the same time there is a declining level of mean annual sunspot numbers in 
the 1960's and 1970's. The Spearman's Correlation result between the two sets of data 
at this time scale produced a correlation of 0.28 which is insignificant at the 95% 
level of confidence (Table 10.1). 
10.1.3 Comparison at the Annual Scale 
At the annual level there are some similarities between the coastal flood 
chronology for Scotland and the mean annual number of sunspots (Figure 10.6). 
Throughout the 1600's when there were relatively high numbers of coastal floods in 
Scotland there were very low numbers of sunspots (the Maunder Minimum). The 
reverse is the case in the 1700's. For example there is a peak of sunspots in 1778 yet 
no coastal floods are recorded for 12 years before this and five years after this. This 
inverse relationship is maintained into the 1830's. However, relatively high numbers 
of coastal floods in the early 1850's and late 1860's are associated with high sunspot 
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numbers. The inverse relationship is again evident to a lesser extent between the 1870's 
and the early 1940's. Relatively high numbers of coastal floods in Scotland and sunspots 
occur around 1947,1958 and 1969. This disappointing lack of obvious correlation is 
reflected in Spearman's Correlation between the two data sets with a correlation of only 
0.03 which is insignificant at the 95% level of confidence (Table 10.1). 
However, given the nature of atmospheric circulation in the northern hemisphere in 
particular, the quasi-biennial oscillations with lags of 1,2 and 3 years, was applied to 
the coastal flooding data and Spearman's Correlations recalculated. However, this had 
the effect of decreasing the correlations, indicating no time lagged relationship 
(Table 10.1). 
10.2 North Atlantic Oscillation Index, 1865-1991 A. D. 
The North Atlantic Oscillation Index (N. A. O. I. ) is an attempt to quantify 
the complex ocean-atmosphere linkages in this region. The N. A. O. I. represents a measure 
of the gradients of sea surface temperature, sea ice, air temperature and ocean advection 
between the same regions. It is relevant to Scotland because it is located far to the west of 
Scotland where many of the storms that affect Scotland are generated and developed. This 
index was derived for each winter (December to March) since 1864 by calculating the 
normalised level pressures between Lisbon, Portugal and Stykkisholmur, Icelandsea 
(Hurrell 1995, Wilby, O'Hare and Barnsley 1997). A positive N. A. O. I. indicates a 
strong pressure gradient between the Azores high and the Icelandic low. This can occur 
due to a deepening of the Icelandic low or a strengthening of the Azores high or both. The 
converse situations apply for a negative N. A. O. I. The information analysed below just 
includes the December to March data as this is when the oscillation is most pronounced, 
although it is present throughout the year. Wilby, O'Hare and Barnsley (1997) identify 
four key phases of the N.A. O. I. over the period studied. In the period from 1865-1899 
the index was close to zero; between 1900-1939 strong positive anomalies were 
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evident; from 1940-1979 the index declined and since 1980 the index has been 
strongly positive. 
In terms of gales and atmospheric circulation high N. A. O. I. values are 
associated with a vigorous westerly regime in the North Atlantic. Hurrell (1995) 
estimates that winter westerly wind speeds onto Europe are over 8m s-i stronger 
than during periods of negative N. A. O. I. This stronger westerly component is associated 
with warmer than normal winter temperatures over Europe (Hurrell 1995). During 
periods of negative N. A. O. I. there is a much weaker winter westerly regime (Wilby, 
O'Hare and Barnsley 1997). This is associated with lower wind speeds and lower winter 
temperatures Europe (Hurrell 1995).over 
When the annual variation in the North Atlantic Oscillation Index are 
examined four periods of negative N. A. O. I. are identified and one positive period is 
identified (Figure 10.7). The four negative periods occur from 1866-1881, 
1891-1903,1916-1919 and 1958-1969 and the positive period from 1906-1913. 
Despite these periods there is no overall trend in the N. A. O. I. over the period from 
1865-1991 so no linear regression data is included. 
10.2.1 Comparison at the Quarter Century Scale 
At the quarter century level there is some similarity between the two 
data sets with the exception of the period from 1975 onwards when there is a marked 
increase in the North Atlantic Oscillation Index but an ongoing decline in coastal flood 
incidents (Figure 10.8). This divergence maybe as a result of the incompleteness of this 
period with data available for 17 years only. This similarity is not reflected in the 


































































10.8 Quarter Century Comparison of the Incidence of 
Coastal Floods in Scotland with the North Atlantic Oscillation Index 
A. D. 1865-1991 (after Wilby, O'Hare and Barnsley 1997)
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Table 10.2 Spearman's Rank Order Correlations : Correlation 
between the Incidence of Coastal Floods in Scotland with the 
North Atlantic Oscillation Index (after Hurrell 1995). 
CORRELATION (R) SIGNIFICANCE N 
QUARTER CENTURY LEVEL 1850-1991 
Coastal Floods Scotland- N. A. O. I. 0.145 0.784 6 
DECADAL LEVEL 1860-1991 
Coastal Floods Scotland N.A.O.I.- 0.524 0.066 13 
ANNUAL LEVEL 1865-1991 
Coastal Floods Scotland -N . A. O. I 0.098 0.273 127 . 
10.2.2 Comparison at the Decadal Scale 
At the decadal level there are two periods when the trends in coastal 
flooding and North Atlantic Oscillation Index from 1860-1899 and fromare similar 
1920-1969 (Figure 10.9). As these two periods account for 10 of the 13 points of 
comparison this is reflected in the relatively high Spearman's Correlation of 0.52 but 
not very significant at the 95% significance level (Table 10.3). 
10.2.3 Comparison at the Annual Scale 
Unfortunately this very promising similarity is not carried on into the 
annual comparison of coastal flooding and North Atlantic Oscillation Index (Figure 10.7). 
There are very few points of similarity with the exception of the period from 
1865-1871. This is reflected in the Spearman's Correlation of 0.098 (Table 10.2). 
10.3 Volcanism in the Northern Hemisphere, 1500-1981 A. D. 
The chronology of volcanic atmospheric dust deposition was put together 
using the work of Simkin et al. (1981) which list all the major explosive volcanic 
events with a Volcanic Explosivity Index (V. E. I. ) of 4 or more. This is a refinement of 
Lamb's orginal Dust Veil Index published in 1970 (Lamb 1970). Eruptions with a V. E. I. 
of 4 or more would have put enormous amounts of ash into the atmosphere, enough to 
have a possible impact on hemispheric climate conditions. Since the movement of the ash 
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takes some time to circulate around a hemisphere, following the suggestions of Bradley 
and Jones (1995), a scoring scheme was devised that allows for a reduced impact of the 
eruption as the years go by up to maximum of 4 years and also allows for the different 
sizes of the events from 4 upwards (Table 10.3). 
Table 10.3 Scoring Scheme For Volcanic Atmospheric Dust. 
V. E.I. Size Score : Year 1 Year 2 Year 3 Year 4 
4 0.4 0.3 0.2 0.1 
4+ 0.45 0.35 0.25 0.15 
5 0.5 0.4 0.3 0.2 
6 0.6 0.5 0.4 0.3 
It should be noted that there is a significant increase in the number of 
eruptions involving a V. E. I. of 4 or more in the Northern Hemisphere from the 1500's to 
the 1900's and also more severe eruptions of 5 and 6 occurred in the latter part of the 
chronology (Table 10.4). This is probably due to improved recording and assessment of 
eruptions and the need to be careful when examining the earlier events, when little 
information may be available for particular eruptions. 
Table 10.4 Frequency of V. E. I. Scores of 4 or more In the Northern 
Hemisphere per Century from 1500-1981 A. D. (after Bradley 
and Jones 1995). 
Century V. E. I. Score :4 4+ 56 Total 
1500's 415 
1600's 628 
1700's 13 12 16 
1800's 21 3 24 
1900-1981 28 32 33 
A number of periods of increased volcanism can be identified (Figure 
10.10). The first of these is from 1663 to 1676 particularly the year 1673 when 
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Gamkonora, Indonesia erupted. The second period is from 1685 to 1696 and especially 
the year 1693 when Hekla in Iceland erupted. The third period of increased volcanism is 
from 1739 to 1744 and in particular the year 1741 with the eruption of Oshima-O-
Shima, Japan. The fourth period of increased volcanism is from 1764 to 1769 and 
especially the year 1766 when Hekla in Iceland erupted once more. The fifth period of 
increased volcanism is from 1793 to 1798 and includes two years of particularly high 
activity in 1793 associated with the San Martin (Mexico) and Alaid (Kurile Islands) 
eruptions, and 1795 when Pogromni in the Aleutian Islands erupted. Another period of 
increased volcanism between 1812 and 1828 and especially the year 1818occurs 
(Beerenberg, Jan Mayen and Colima Mexico). This period also includes the eruption of 
Tambora, Indonesia in 1815. This is followed by the sixth period from 1845 to 1859 
and includes three years of increased volcanism in 1853 (when Chikurachki, Kurile 
Islands and Usu, Japan volcanoes became active), 1854 (when Sheveluch, Kamchatka 
volcano became active), and 1856 (when Komaga-take, Japan volcano became active). 
The seventh period occurs from 1899 to 1921, including four years with significantly 
high volcanism in 1901,1902,1913 and 1914 including the eruptions of Santa Maria, 
Guatemala, Soufriere and Pelee, both in the West Indies in 1902, Colima, Mexico in 
1913 and Sakura-jima, Japan in 1914 and also Katmai, Alaska in 1912. The eighth 
period of increased volcanism is from 1973 to 1981 and especially the years 1976 
when there were eruptions at Augustine in Alaska in 1976, at Gareloi in the 
Aleutian Islands and Mt St Helens in the U. S. A. in 1980, at Mt Pagan, Mariana 
Islands and Alaid in the Kurile Islands in 1981 (Simkin et al 1981). Since . 
Simkins study there have been two exceptionally large explosive volcanic eruptions, 
namely El Chichon, Mexico in 1982 and Mt Pinatubu in the Philippians in 1991. It is 






O N? 0) 
-







ON. AOODON? 0) CD0 -
g 
00001JJ' 07 





















































































































CT O1 07O NWA -1 
_a 
O1NW 0T 0) -I OD -" .P 



























































volcanic activity with few if any large scale events. This quiescence represents the 
quietest period throughout the V. E. I. record from A. D. 1500. The time series was 
evaluated using the V. E. I. data set in order to identify the existence of periodicity or 
persistence in the data set. The regression explains 20% of the variance of the data 
(Figure 10.11). Subsequent time series analysis was performed on the stationary time 
series of residuals from the regression (Figure 10.12). This highlights two periods of 
significantly increased volcanism from 1898-1920 and 1988 onwards. 
10.3.1 Comparison at the Quarter Century Scale 
At the quarter century level there are some similarities 
between the V. E. I. (Volcanic Explosivity Index) for the Northern Hemisphere and coastal 
flooding in Scotland. This is true of the peak of the 'Little Ice Age' from 1650-1724, 
from 1825-1899 and 1900-1974 (Figure 10.13). This is reflected when a 
Spearman's Rank Order Correlation is calculated for the two sets of data (Table 10.5) 
This gives an R value of 0.83 which is significant at the 95% level of confidence 
indicating a high correlation level between the two chronologies at this time interval. 
Table 10.5 Spearman's Rank Order Correlations: Correlation between 
the Incidence of Coastal Floods in Scotland with Volcanic Atmospheric 
Dust for the Northern Hemisphere (after Simkin et at 1981).. 
CORRELATION (R) SIGNIFICANCE N 
QUARTER CENTURY LEVEL 1500-1981 
Coastal Floods Scotland V. E. I. 0.833 0.000 20-
DECADAL LEVEL 1500-1981 
Coastal Floods Scotland - V. E. J. 0.627 0.000 49 
ANNUAL LEVEL 1500-1981 
Coastal Floods Scotland V.E. I. 0.268 0.000 482-
10.3.2 Comparison at the Decadal Scale 
At the decadal scale again there are some similarities between the two 
types of data (Figure 10.14). This is true of the periods 1650's to the 1660's, 1710's 
to the 1730's, 1750's to the 1820's, 1840's to the 1850's and 1910's to the 1950's. 
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Figure 10.13 Quarter Century Comparison of the Incidence of 
Coastal Flooding in Scotland and the Volcanic Explosivity 
40 Index (after Simkin et al. 1981). 
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Figure 10.14 Decadal Comparison of the Incidence of 
Coastal Flooding in Scotland with the Volcanic Explosivity 
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As expected this provides a strong Spearman's correlation of 0.63 which is significantat 
the 95% level of confidence (Table 10.5). 
10.3.3 Comparison at the Annual Scale 
At the annual scale there is some visual similarity between coastal 
flooding records and the Volcanic Explosivity Index especially between 1500-1790 
(Figure 10.10). To some extent higher numbers of coastal floods in 1795,1811, 
1851,1869 and 1877 seem to be associated with relatively high V. E. I. values. However 
two years (1852 and 1863) of increased incidence of coastal floods in this period are 
not associated with relatively high V. E. I. scores. A similar pattern emerges from 1890 
onwards with high numbers of coastal floods associated with high V. E. I. values in 1912 
and 1930, but with high numbers of coastal floods associated with low V. E. I. values in 
1896,1921,1949 and 1958. This is also reflected in the Spearman's correlation with 
a value of 0.27 (Table 10.5). 
10.4 El Nino Variations 1525-1991 A. D. 
The chronology of the El Nino is based on a huge variety of historicaland 
contemporary sources and was assembled by Quinn and Neal (1995). This chronology 
represents the first detailed investigation of the occurrence of the El Nino current off 
Ecuador and Peru since A. D. 1500. Although no information is available prior to 1525 it 
is still a remarkable record. The El Nino is an unusually warm current which travels 
southwards along the western South American coastline. It only occurs sporadically 
for a single year or more usually a group of years and then disappears again. It is not 
known with any degree of certainty what initiates an El Nino event, but a number of 
authors have suggested that perhaps volcanism might be the cause (e.g. Kuhn and 
Shephard 1983,1991). The El Nino is associated with a wide variety of global 
atmospheric circulation changes and has been used to predict drought in the Sahel region 
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of Africa (Quinn and Neal 1995). As Wilby (1993) notes the El Nino Southern 
Oscillation (E. N. S. O. ) phenomenon is associated with changes in strength of the easterly 
trade winds, plus temperature and precipitation around the globe. As a result of its 
global implications and that a number of authors have provided evidence of a 
teleconnection between the mid-latitude circulation of the Northern Hemisphere and the 
incidence or not of E. N. S. O it will be examined as a possible factor influencing the 
generation of coastal floods in Scotland (Fraedrich 1990 and Glantz, Katz and 
Nicholls 1991). Exceptional El Nino occurrences have been noted for the late 1570's, 
the early and late 1720's, the early 1790's, the late 1820's, the late 1880's, the early 
1890's, the mid 1920's and the early 1980's (Figure 10.15). Very frequent El Nino 
occurrences have been noted for the periods 1525 to the early 1600's and 
especially from the late 1840's to the 1920's. Periods of very infrequent El Nino 
occurrence are from the early 1620's to the late 1670's and from the 1930's onwards. 
As with previous data sets an analysis of variance was calculated using the El Nino data 
set in order to identify the existence of periodicity or persistence in the data set. The 
regression explains less than 1% of the variance of the data (Figure 10.16). Subsequent 
time series analysis was performed on the stationary time series of residuals from the 
regression (Figure 10.17). 
10.4.1 Comparison at the Quarter Century Scale 
At the quarter century scale there is some obvious visual 
similarity between coastal flooding in Scotland and the occurrence of El Nino, notably the 
period 1700-1824 and from 1900 onwards with a general decline in the incidence of 
both types of events (Figure 10.18). There are also periods when the trends of the two 
data sets are not similar. This is reflected in Spearman's Correlation with a score of 
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Table 10.6 Spearman's Rank Order Correlations : Correlation 
between the Incidence of Coastal Floods in Scotland with El Nino 
Variations (after Quinn and Neal 1995). 
CORRELATION(R) SIGNIFICANCE N 
QUARTERCENTURY LEVEL 1525-1987 
CoastalFloods Scotland EI Nino 0.179 0.464 19-
DECADAL LEVEL 1520-1980 
Coastal Floods Scotland El Nino 0.189 0.203 47-
ANNUAL LEVEL 1525-1987 
Coastal Floods Scotland El Nino 0.013 0.772 463-
10.4.2 Comparison at the Decadal Scale 
There is not a great similaritybetween the two sets of data at a decadal 
level with the exception of the period from the 1840's to the 1890's where changes in 
the incidence of coastal flooding in Scotland are followed by changes in the incidence of El 
Nino, this tends to break down from the 1900's onwards (Figure 10.19). This is 
reflected in the results of the Spearman's Correlation with aR value of 0.19 
(Table 10.6). 
10.4.3 Comparison at the Annual Scale 
Again there are a few parts of the chronologies which are similar and 
most which are dissimilar (Figure 10.15). Of the years with 2 or more coastal floods 
from 1525-1870, three years 1650,1850 and 1852 were associated with weak EI 
Nino occurrences. However, four years, 1795,1871,1863 and 1869 were not 
associated with any El Nino occurrences. From 1870-1991 there were seven years with 
3 or more coastal floods, again three were associated with the occurrence of El Nino. 
These were 1877 and 1912 both with strong El Nino circulations and 1930 with a weak 
El Nino occurrence. The remaining four years with 3 or more coastal floods in 1882, 
1896,1821 and 1947 were not associated with any El Nino occurrence. This is strongly 
reflected in the Spearman's Correlation (Table 10.6). Given thisof -0.013 
disappointing result and the fact that the impact of the occurrence of El Nino may take 
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several years to affect the northern hemisphere circulation due to the quasi-biennial 
oscillation (Quinn and Neal 1995). The Spearman's Correlation between the two sets of 
data was recalculated with coastal flooding in Scotland being lagged 1 year, 2 years and 3 
years. This does not result in any higher correlations. 
10.5 Discussion 
It is immediately obvious that after investigating the causes at an 
individual level that there are a number of unusual coincidences amongst the possible 
causal factors at the annual level worth further analysis. This was particularly the case 
between the Mossman-Hickey record of the number of gale days in Edinburgh, major 
volcanic events and possibly major El Nino events. 
The Mossman-Hickey chronology is characterisedby three prominent 
peaks in gale day frequency during the last 230 years. The first of these took place 
within one year of the volcanic eruption of Tambora in 1815 in Indonesia, The second 
peak followed the eruption of Krakatoa in Indonesia during 1883 while the third peak 
took place after the eruption of El Chichon in Mexico in 1982 (Figure 10.20 and 10.21) 
It is well known that a major episode of El Nino activity followed the last of the three 
volcanic eruptions, the exception being Tambora. On this occasion the duration of the El 
Nino event was in the order of 5-10 years (Quinn and Neal 1995). On each occasion 
also, the Mossman-Hickey record shows that the increase in gale day frequency which 
follows a major volcanic eruption is succeeded by an equally marked decrease in average 
values of between 30 and 40 gale days per year (Figure 10.22). 
The coincidence of the peak value of gale day frequency and episodes of 
major volcanic activity has not been observed previously. This is because the 
Mossman-Hickey gale day frequency chronology is the only chronology of its kind in 
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Figure 10.22 Incidence of Gale Days per Month around Three Major Volcanic Eruptions 
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relationships demonstrates that atmospheric changes in low latitudes that succeed a 
small number of major volcanic eruptions are sufficient in themselves to register as 
distinctive tropospheric changes in the middle-high latitudes of the northern 
hemisphere. In order to ensure that this was a hemispheric link, it was necessary to 
investigate whether or not the most significant volcanic eruptions in Iceland (the 
nearest group of active volcanoes to Scotland) during the last 300 years showed any 
relationship to the Mossman-Hickey gale day chronology (Figure 10.20). Inspection of 
this figure shows clearly that there is no relationship between Icelandic volcanism 
and changes in gale day frequency in Scotland. This suggeststhat these possiblelinkages 
operate only as a hemispheric response to very high-magnitude volcanic eruptions. This 
statement is supported to some extent by the work of Kuhn and Shephard who show 
significant global and American climate anomalies in climate after major phreatic 
eruptions such as Krakatoa and Tambora (Kuhn and Shephard 1991). The effects noted 
include increases in the numbers of hurricanes and tropical storms along the south coast 
of the U. S. A. and very high numbers of tornados being recorded inland (Kuhn and 
Shephard 1991). These possible linkages must be considered as at best tentative because 
of the patchy nature of the volcanic data base particularly in the earlier part of the 
record and that the observed relationship between volcanoes and storminess can only be 
identified for a very small number of major volcanic eruptions. 
A better explanation of variations in storminess may be found by 
comparison with the North Atlantic Oscillation Index from 1865 onwards when this 
record first begins. As the N. A. O. I. represents temperature differences between Iceland 
and the Caribbean it is a valid indicator of storm intensity and frequency and wind 
strength in the NE Atlantic. The rise in values in the N. A. O. I. from the early 1960's 
onwards can be associated with cooling sea surface temperatures and rising storms. 
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It has also been noticed that periods of substantially higher than average 
sea surface temperature around Britain's coastline particularly from 1921-1922, 
1949-1950 and 1959-1960 and reduced sea ice cover around Iceland were not 
associated with periods of increased coastal flooding in Scotland and increased storminess 
contrary to most global warming scenarios. Increased storminess and increased coastal 
flooding seem to have been associated with below average sea surface temperatures and 
increased sea ice cover, the latter tending to displace depression tracks farther 
southwards over Scotland than would normally be expected. It has also been noticed that 
periods of very low sea surface temperatures seem to occur a number of years after 
major volcanic eruptions (e. g. from 1891-1892,6 years after Krakatoa; 1917-1918, 
5 years after Katmai; 1985-1986,3 years after El Chichon). This loner delayassumes 
ocean effects as opposed to much quicker atmosphere effects and this may indicate the 
global cooling potential of a few major explosive eruptions. Again these tentative 
suggestions as to the role of major explosive eruptions need much further testing and 
analysis and should be considered as nothing more than working hypotheses. 
The incidences of coastal flooding in Scotland was compared with periods 
of El Nino activity in order to investigate whether any temporal relationships existed 
between the two sets of data (Figure 10.21). The information for the Tambora eruption 
in 1815 is more equivocal and is largely a function of the data search on coastal flooding 
that has been gathered to date. In-so-far as the EI Nino event that followed the El Chichon 
eruption in 1982 is concerned, there is some evidence to indicate a decreased frequency 
of coastal flooding in Scotland at this time despite a large increase in gale day frequency. 
The same is true with data on coastal flooding in Ireland (Smith et al. 1995). 
Further possible linkages were identified using data on sea surface 
temperature and sea ice cover for the North East Atlantic. The analysis of the sea surface 
temperature data is based on the work of Lamb (1972) as well as the author's own 
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analysis of sea surface temperature data derived from the English and Welsh Lighthouse 
Association (Jones and Jeffs 1991). The information that is available indicates quite 
clearly that there was a very pronounced increase in sea surface temperatures in the 
North Atlantic between 1920-1965. This period of increased sea surface warming may 
have been characterised by three separate peaks in the early 1930's, early 1950's and 
early 1960's (Figure 10.22). However, it is also clear from these data that sea surface 
temperatures have decreased since approximately 1960 and were also significantly 
lower prior to 1930. The data on sea ice as well as the work of Ogilvie and Bergthorsson 
(already cited), includes material from Lamb (1991) and shows quite clearly that there 
was a period of restricted sea ice cover in the NE Atlantic between approximately 
1910 -1960. There were three periods when sea ice cover was very extensive. These 
took place between 1780-1790,1862-1869 and 1880-1890 and shows that in 
respect of the El Nino that followed the Krakatoa volcanic eruption, a decrease 
in coastal flood frequency was accompanied by a more pronounced expansion of sea 
ice. The remaining sea ice data is more equivocal. For example, between 1780-1790 
there is a clear decrease in the frequency of gale days, but the data on coastal flooding is 
insufficent to permit further comparison. By contrast, the Tambora eruption does not 
appear to have been associated with a marked increase in sea ice cover. The closest El 
Nino to this eruption was in 1817 two years after. However, the El Nino that succeeded 
the El Chichon eruption does not appear to have been associated with an increased sea ice 
cover in the North Eastern Atlantic region. 
The above discussionappears to indicate that from 1790 to 1990 two 
different climatic regimes have been in operation. First, there have been periods 
immediately succeeding major explosive volcanic eruptions when pronounced El Nino 
circulation appears to have been associated with an increased atmospheric and oceanic 
cooling and, on occasions, an increase in the sea ice cover in the NE Atlantic. During 
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of coastal flooding in Scotland as well as a decrease in gale day frequency recorded for 
Edinburgh (Figure 10.23). It is suggested here, that the decrease in coastal flooding in 
NW Europe that accompanied periods of El Nino circulation in the decade following major 
explosive volcanic eruptions may have been caused by the occurrence of strengthened 
winter anticyclonic circulation over the British Isles that led to the steering of 
mid-latitude cyclones around major anticyclones. Thus, periods of stable anticyclonic 
circulation may have also been associated with cyclogenesis both to the north and to the 
south of the British Isles. The remainder of the time intervals may most appropriately 
be considered as packages of time coincident with inter-volcanic periods that have 
also coincided with the passage of more frequent cyclones across the British Isles. As a 
result, these periods of time appear to be the time intervals when coastal flood 
frequency is at a maximum (Figure 10.24). 
The most significant aspect of this analysis apart from to possibly 
identify important new linkages in the ocean-atmosphere system is that, if it is correct, 
there seems to be little rationale to investigate the temporal variations in these 
phenomena through the analysis of cyclical trends. The data shows that the investigation 
of cyclical patterns of change might obscure the most important generic relationships 
between different parts of the ocean-atmosphere climate system. Clearly much further 
work needs to be done to test these various hypotheses. 
10.6 Summary 
The analysis of the possible causes of the temporal tends in coastal 
flooding in Scotland at an individual level indicates that several factors such as 
storminess, N. A. O. I., volcanicity, El Nino and sea surface temperature changes may have 
particular significance. However, it is only when the various causal factors are 
combined together that it is possible to suggest reasons for both periods of increased 
and decreased occurrences of flooding in Scotland. The role of explosive volcanic 
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Figure 10.23 Atmosphere and Ocean Parameters affecting
Coastal Floods. 
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Figure 10.24 Atmosphere and Coastal Parameters likely to Cause 
Increased Coastal Flooding. 
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eruptions may have been an important factor in determining during a small number of 
time periods when few coastal floods took place given the patchy nature of the record. 
However it is much more Iikley that quasi-cyclical occurrence of events such as 
increased or decreased N. A. O. I. values seem to be more important in explaining some of 
the temporal variations in storm and flood events in Scotland. This is as aresult of the 
displacement of depressions, thus, increasing the number of depressions received by 
Scotland increasing storminess and as a result increasing the likelihood of coastal 
flooding. The temporal and spatial variations in depression tracks over time under the 
influence of different climate regimes appears to have been critical in the distribution of 
the storms, their likely landfall, their effects including coastal flooding. This may 
suggest that natural processes are at least as important, if not more so, than the element 
of chance in determining the frequency and magnitude of coastal flooding during the 
historic past. 
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CHAPTER 11 CONCLUSIONS 
This dissertation has examined the changing temporal and spatial 
patterns of storm-induced coastal floods, coastal erosion and coastal sand movements 
in Scotland from 1500-1991 A. D. using documentary records. It has taken the 
major approach of historical climatology throughout. The causes of individual incidents 
have been investigated. Particular emphasis has been given to their meteorological 
and/or paleoclimatic significance, and the impacts generated by these storm-induced 
phenomena have been investigated. In order to put the Scottish records in a broad 
regional context, a comparison with similar records from NW Europe was 
undertaken. Finally the causes of the temporal changes in coastal flooding from 
1500-1991 A. D. have been investigated. 
11.1 Coastal Flooding 
Over the last 500 years the majority of coastal floods have been 
concentrated within a number of different time intervals, particularly from 
1650-1674 and from 1850-1874. However, when local-sized floods are 
excluded, clusters of the more widespread floods took place during the periods 
1650-1674,1875-1899 and 1925-1949. At decadal level of analysisa 
two main periods of increased flooding can be identified. These are between circa 
1620-1699, and between circa 1830-1890, (both with four decades with high 
numbers of recorded coastal floods). In addition high numbers of coastal floods are 
recorded for the 1790's and 1970's. At an annual level of analysis and using the 
plot of the residuals from the regression, 14 years of significantly above 
average numbers of coastal floods can be identified. These are 1655,1795,1811 
and 11 years from 1850-1947 including 1869 with 8 coastal floods, the highest 
annual recorded total. Not surprisingly, most coastal floods occurred in late autumn 
or winter with most having taken place in E and SW Scotland. 
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Nearly all of the coastal floods in the chronology were exclusively 
caused by marine factors, the remainder having been associated with estuarine 
flooding in which fluvial discharge was an important factor. Coastal flooding tends 
to have occurred in Scotland when westerly, cyclonic and cyclonic-hybrid airflows 
were dominant over Britain and Ireland. This was also true when long spells of 
stable airflow patterns occurred over Britain and Ireland. More than half of the 
coastal floods were associated with westerly gales, thus emphasising the 
importance of westerly and southwesterly winds. The principal depression tracks 
associated with coastal flooding were those that moved from west to east, particularly 
over the northern half of Scotland. A number of coastal floods were associated with 
storms of greater than ten hours duration. 
Half of all coastal floods occurred during high or spring tides 
and/or when water level heights had an estimated return interval of less than 10 
years. The estimation is based on tidal descriptions from both documentary 
and instrumental data sources. However,a number of coastal floods occurred when 
water level heights had an estimated return interval of 50 years or more. These 
were in 1616,1839,1907,1921,1960 and 1969. Three periods of increased 
tidal severity can be identified, from 1650-1674,1850-1874 and 1900-1924. 
The longest available tidal record from Scotland is that of mean annual tidal range 
at Aberdeen, but comparison with the coastal flood chronology failed to reveal 
any significant relationship. Many coastal flood events were associated with 
significant storm surges. Five coastal floods were examined in detail in order to 
investigate the interaction of meteorological and tidal factors in the generation and 
impact of coastal floods. 
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11.2 Coastal Erosion 
Investigationof episodes of coastal erosion showed that many 
extendedover several decades and thus were not studied further. However, 
many short-term periods of coastal erosion were identified and described. There 
is a generally rising incidence of coastal erosion in Scotland over the time-interval 
examined, with a number of distinct periods of increased occurrence within this 
trend, especially during the periods from 1890-1909 and 1950-1989. Most of the 
intermediate and large scale incidents occurred during the period 1890-1909 
and from 1970 onwards. Most records of coastal erosion occurred in the 
months of January, Februaryand October. 
Nearly all the coastal erosion events were caused by marine factors 
only. The remainder were classified as estuarine and had taken place during 
periods of significant river discharge. More than half of the 46 occurrences of coastal 
erosion which occurred from 1861-1971 were associated with cyclonic-hybrids 
and westerly airflows. In contrast to the coastal flooding record less than a third of , 
the erosion events were associated with gales. Again the primary wind directions 
were from the SW and W. An analysis of the cyclone tracks associated with 
reported erosion events show an affinity with cyclones that have travelled from a 
SW or W direction over the north of Scotland and to a lesser extent with cyclones 
that moved from northerly directions. A number of events took place during gale 
force winds which lasted longer than 10 hours. 
Tidal regime also appears to have exerted an important role in aiding 
the generation of episodes of coastal erosion. Two periods of severe erosion can 
be identified when extremely high tides occurred, with 50 year return intervals 
(1875-1899 and 1975-1991). By contrast there is little similarity between the 
Aberdeen record of mean annual tidal range and incidences of coastal erosion in 
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Scotland.The largest storm surge associated with a coastal erosion event reached 
was 1.4 m above the predicted tide level at Millport on 5 January 1991. Four 
case studies cited in this study demonstratehow a number of different factors 
operatingin conjunction produced episodesof severe coastal erosion. 
11.3 Coastal Sand Movements 
The historical occurrenceof coastal sand movements shows temporal 
variations with higher incidences of events during the periods 1400-1424, 
1675-1699 (the peak of the 'Little Ice Age') and from 1925-1949. The most 
important decades for coastal sand movements are 1400's, 1690's, 1700's and 
1920's. Three identified; 1381-1413,particular clusters of events are 
1630-1702 and from 1903-1951. When the sand movement events are classified 
according to size, only one cluster of intermediate and large scale events can be 
identified (1625-1724 and particularly the period 1675-1699). 
Coastal sand movements tend to have occurred in three areas in 
Scotland, in the Outer Hebrides, along the Morayshire coastline and on the east 
coast from Strathbeg to Inverleven. Nearly half of all the events were caused by 
the movement of existing sand dunes onto land not normally covered by sand. A 
minority of the events were as a result of sandstorms, usually from beaches or 
exposed intertidal sediments. 
Nearly a third of the descriptions of coastal sand movements mention 
that they occurred during gales or storms with predominant winds from the 
northwest or west. A number of events were associated with either exceptionally high 
tides or exceptionally low tides. In a small number of events, human activity played a 
major role. However, with the exception of a small number of well-documented 
events it has proved difficult to identify the causes of many of these events. This is 
because of very brief descriptions and the fact that many occurred well before 
352 
instrumental weather and tidal data became available. A small number of case 
studies have been presented in order to illustrate the complexity of individual coastal 
sand movements. 
11.4 impacts of Coastal Flooding, Erosion and Sand Movements. 
The most commonly occurring types of impact are categorised as 
Marine (relating to harbours, ships and boats etc) and Geomorphological 
/Hydrological (relating to the physicalnature of the coastline and coastal 
defences). Using a detailed classification of impacts, it has been possible to 
show that different types of events that generated different types of impacts.Most 
coastal floods generated significant Marine impacts whereas most coastal erosion 
events are associated with significant Geomorphological/Hydrologicalimpacts. 
Mostcoastal sand movements caused Rural impacts, predominantlythe loss 
of agricultural land and the destruction of farm buildings. 
The occurrence of impacts caused by different types of events 
also exhibit temporal variations. Coastal floods that occurred during the periods 
from 1650-1674 and 1850-1874 were associated with relatively high numbers 
of reported Marine impacts. No significant variations are apparent when 
temporal variations in coastal erosion impacts are analysed. High numbers of 
impacts are recorded for coastal sand movement events during the 1600's and 
from 1925-1949. Most of these impacts as Rural.were categorised 
The impacts of coastal floods are recorded for both estuaries and 
open coastlines for most of the time period under investigation, although for 
three periods (1650-1674,1850-1874 and 1950-1974) this is not the case. 
For example, most coastal flood impacts were restricted to open coasts between 
1650-1674 and in estuaries for the latter two periods. Most coastal erosion 
impacts occurred on open coastlines where Geomorphological/Hydrological 
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impacts were most frequent. Nearly all coastal sand movement impacts occurred on 
open coastlines and generated Rural impacts particularly between 1675-1724. 
Most coastal flood impacts occurred in SE Scotland, probably as a result of the 
vulnerability of the Clyde and the Solway Firth to incidents of this nature, 
possibly due to the widespread occurrence of many low-lying coastal areas 
vulnerable to exceptional tides. 
11.5 The Context the Scottish Chronologies of Coastal Floods,of 
Erosion And Sand Movements 
When the dates of episodes of recorded coastalflooding in Scotland 
are compared with dates for NW Europe the overall linkage level is low (29%), 
with most links having occurred with England and Germany. Most of these events 
occurred during the 1600's, 1800's and 1900's. Lower levels of correlation 
(9%) occur between incidents of recorded coastal erosion in Scotland and NW 
Europe, with most links occurring with England. However, the level of linkage rises 
(to 16%) if a comparison is made between the dates of recorded Scottish coastal 
erosion events and the dates of recorded coastal flooding and sand movements in 
NW Europe. The highest linkage levels occurred with Ireland and Denmark during 
between incidents ofthe 1800's and 1900's. There is almost no relationship 
recorded Scottish coastal sand movements with those from elsewhere in NW 
Europe. However, when the record of NW Europe coastal floods, coastal erosion 
and coastal sand movements is considered as a whole, then the linkage level is 
higher (18%) with most between Scotland and Germany, Ireland and England 
during the 1700's and 1800's. These results, when considered at an individual 
event level indicate the regional uniqueness of the Scottish record of coastal 
flooding, coastal erosion and coastal sand movements. 
Two periods of very high numbers of recorded coastal floods occurred 
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in Europe during the 1600's and 1900's. There is little similarity between 
temporal trends in coastal flooding in Scotland with other areas of NW Europe when 
considered at quarter century time intervals. However, there is a much higher level 
of similarity when the data sets are compared at decadal time intervals. 
11.6 Possible Indirect Mechanisms Involved in Aiding the Generation 
of Recorded Coastal Floods, 1500-1991 A. D. 
The analysisof the possible mechanism resposiblefor the temporal 
variations in the incidence of recorded coastal flooding in Scotland 1500-1991 A. D. 
indicates that a number of the factors are important. Variations in storminess due to 
meridional temperature gradients measured in the form of the North Atlantic 
Oscillation Index occasional explosive volcanic eruptions, El Nino frequency and , 
strength and changes in sea surface temperature around the U. K. appeat to have been of 
particular significance. It is suggested that these factors are important in either 
setting-up the preconditions when coastal flooding in Scotland has a higher probability 
of occurring or directly aiding the generation of coastal floods. 
However, it is only when these various causal factors are combined 
that it is possible to suggest possible reasons for both periods of increased and 
decreased occurrences of coastal flooding in Scotland. It was also noted that in the 
Mossman-Hickey chronology of the number of days with gales in Edinburgh that there 
have been three prominent peaks in gale day frequency during the last 230 years. The 
first of these peaks took place within one year of the volcanic eruption of Tambora in 
1815 in Indonesia, The second peak followed the eruption of Krakatoa in Indonesia during 
1883 while the third peak took place after the eruption of EI Chichon in Mexico in 
1982. It is well known that a major episode of El Nino activity followed the last of the 
three volcanic eruptions. The duration of the El Nino event was in the order of 5-10 
years (Quinn and Neal 1995). On each occasion also, the Mossman-Hickey record shows 
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that the increase in gale day frequency which follows a major volcanic eruption is 
succeeded in the following years by an equally marked decrease in average values of 
between 30 and 40 gale days per year. However, this phenomenon only occurs a few 
times in the data. The role of major El Nino occurrences is unclear in affecting 
storminess in NW Europe, with some El Nino events clearly associated with increases in 
storminess in Scotland whilst during other events there are no apparent relationships. 
The significance of El Nino circulations in generating storms in NW Europe is further 
complicated, since certain episodes of El Nino circulations are associated with high-
magnitude volcanic eruptions, while others are not. 
The coincidence of the peak value of galeday frequency and a few episodes 
of major volcanic activity has not been observed previously. The significance of the 
observed relationships demonstrates that atmospheric changes in low latitudes that 
succeed major volcanic eruptions are sufficient in themselves to register as 
distinctive tropospheric changes in the middle-high latitudes of the northern 
hemisphere on a small number of occasions. This statement is supported by the work 
of Kuhn and Shephard (1991) who show significant global and N. American climate 
such as Krakatoa and Tambora. However, it anomalies after major phreatic eruptions 
is not clear why each of these three well-defined periods of increased storminess was 
then followed by a prolonged period of decreased storminess and few reported coastal 
floods. 
This research also shows that periods of substantially higher than 
average sea surface temperature around Britain's coastline particularly from 
1921-1922,1949-1950 and 1959-1960, together with reduced sea ice cover 
around Iceland are not associated with periods of increased recorded coastal flooding 
and storminess in Scotland, as implied in most global warming scenarios (Houghton 
et at 1996). A possible reason is that during these time intervals, N. Atlantic cyclones 
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tracked north of Britain and Ireland, presumably due to the presence of a blocking 
anticyclone over Scandinavia during winter. This pattern is also reflected in the North 
Atlantic oscillation Index over the last 100 years. 
With the exception of the periods of stability that followed a few major 
episodes of post-volcanic storminess, coastal flooding was much more frequent 
during periods with few major volcanic eruptions. This may have been as a result of 
reduced sea surface temperatures around Britain (e.g 1925-1930) and synchronous 
increases in sea ice cover around Iceland This may have had the effect of displacing . 
depressions, causing an increase in the number of periods of storminess in Scotland. 
This may to some extent be a much smaller version of what happened during the 
'Little Ice Age', which reached its peak in the 1690's, when temperatures were 
considerably lower than at present and there were many severe storms occurring in 
Scotland (Grove 1988, Lamb 1991). Variations in the North Atlantic Oscillation Index 
and other such phenomena would seem to be important in explaining some of the 
temporal and geographical variations in storm and flood events in Scotland 
1500-1991 A. D. However, the role of dramatic global scale but apparently random 
events such as volcanoes can not be excluded from the analyses 
The most significant aspect of this analysis, apart from the 
possible identification of linkages in the ocean-atmosphere system is that, if it is 
correct, there seems to be little rationale for the investigation of temporal variations 
in these phenomena only through the analysis of cyclical trends. The data show that the 
search for cyclical patterns of change might obscure the most important generic 
relationships between different parts of the ocean-atmosphere climate system. The 
occurrence of a few major volcanic eruptions and associated storms in an apparently 
random way illustrates this complexity well. Clearly much further work needs to 
be done to test these various hypotheses. 
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11.7 Future Research 
Prior to this study there was no archive of written records of coastal 
flooding in Scotland. This study represents the first attempt to assemble such a body 
of information. It may be however, that the data contained in this thesis represent 
only a small part of the historical records of coastal flooding that are available 
from a wide variety of documentary sources such as coastal estate records and coastal 
planning applications. Future research is needed on such data sources in order that the 
main hypotheses presented in this thesis can be further tested. 
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APPENDIX 1 NW EUROPE COASTAL FLOODING 
(EXCLUDING SCOTLAND) 
9THCENTURY 
800 Germany Heligoland Land permanentlyflooded Large coastal flood. 
Gram-Jensen (1985), 
800 Germany Heligoland Land permanently flooded, hundreds of casualties, 
Large coastal flood. Lamb (1977), Lamb (1991). 
838 Netherlands Major storm surge and coastal flood. Gottschalk (1971). 
838 Netherlands Friesland Major storm surge and coastal flood. Lamb (1977). 
860 Spr Netherlands Holland and Rhine-Lek channel opened to the sea Coastal flood. 
Lamb (1977). 




1012 Englishand German coasts Storm surge. Lamb (1977). 
1014 Sep 28 Netherlands, Walcheren and Zeeland, Belgium, North France, England Major 
neap tide. Gottschalk (1971).storm surge, possibly occurred at 
1029 England Storm surge, high spring tides. Gottschalk (1971). 
1042 Nov 2 Belgium North Flanders Intermediate sized storm surge. Gottschalk (1971). 
1044 Germany Schleswig-Holstein and Baltic Coasts Large coastal flood. 
Gram-Jensen (1985). 
1086 England Norfolk and Winchelsea Storm surge. Lamb (1977). 
1094 Germany North Friesland Large coastal flood. Gram-Jensen (1985). 
1099 Nov 11 England Storm surge, high spring tides. Gottschalk (1971). 
1099 Nov 11-13 England, Kent, Thames estuary and Holland Storm surge. Lamb (1977). 
12THCENTURY 
storm1108 Belgium Flanders Localised surge. Gottschalk (1971). 
1113 Belgium Flanders Storm surge. Lamb (1977). 
1134 Oct Netherlands Zeeland and Belgium Flanders Storm surge which caused long 
term inundations which lasted 50 years. Gottschalk (1971). 
1135 England, Holland and Thames estuary, Germany north-west Storm surge. 
Lamb (1977). 
1144 England Humberside and East Anglia Storm surge. Hallam (1965). 
1158 North Sea German marshlands Large coastal flood. Gram-Jensen (1985). 
375 
1162 England Thames estuary Storm surge. Brooks and Glasspoole (1928). 
1164 Feb 7 German North Sea, Jadebusen Bay (Julian Flood) Flooded much landand 
many thousands of lives lost. Rohde (1978), Lamb (1991). Date pre 
changeoverfrom Julian to Gregorian calendar hence difference in date. 
1164 Feb 16 Germany, Friesland Hadelen,the Elbe and Wasser marshes,the Rhineup to 
20,000 casualties Large coastal flood. Gram-Jensen (1985). 
1164 Feb 17-18 German coastline Storm surge. Gottschalk (1971). 
1170 Netherlands Zuyder Zee Coastal flooding. Higgins (1933). 
1176 England Holland in the district of Lincolnshire affected by a storm surge, 
dates vary between 1175-1181. Gottschalk (1971). 
1176 Jan 7 England Lincolnshire Storm surge. Brooks (1949), Britton (1937). 
1188 Wales coast Coastal flooding. Higgins (1933). 
1196 Dec 6 Netherlands (St Nicholas Flood). Gottschalk (1971). 
13TH CENTURY 
1210 Netherlands Friesland inundated. Gottschalk (1971). 
1214 Netherlands Zeeland, Belgium Flanders and Friesland Storm surge. 
Gottschalk (1971). 
1216 Germancoast Bremen and HeligolandStorm surge Lamb (1977) 
1219 Jan 6 Netherlands, Groningen and North Germany, Friesland Dykes smashed, 
extensive coastal flooding, wind veering SW to NW, mostly SW gale. 
Gottschalk (1971). Pre-changeover date hence discrepancy. 
1219 Jan 16 German North Sea the Marshlands (MarcellusFlood) Flooded much land and 
many thousands of lives lost. Rohde (1978), Lamb (1991). 
1222 Wales coast Coastal flooding. Higgins (1933). 
1236 England Wisbech drowned, high winds. Skertchly (1877). 
1236 Nov England Fenland and London Storm surge. Lamb (1977) Hallam (1965), 
Brazell (1968). 
1237 NetherlandsZuyder Zee. Coastal flooding. Higgins (1933). 
1240 Germany Schleswig Storm surge Lamb (1977) 
1242 Germany, the Netherlands, Holland and England,Essex and Kent, Thames 
estuary Storm surge and coastal flood. Lamb (1977) 
1246 Oct NetherlandsStorm surge and inundation. Gottschalk (1971). 
1246 Oct 18 Netherlands, Groningen, Belgium, Flanders and Germany, Friesland Storm 
surge. Lamb (1977). 
1248 Nov 19-20 England, Belgium, Flanders and Netherlands, Zeeland Storm surge, wind SW 
veering WNW and N. Gottschalk (1971). 
1248 Dec 28 NetherlandsGroningen, North-West Germany, England Storm surge, wind W 
to NW. Gottschalk (1971), Lamb (1977). 
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1249 Feb 4 Netherlands Groningen, localised surge. Gottschalk (1971).storm 
1250 Netherlands Zuyder Zee. Coastal flooding. Higgins (1933). 
1250 England Winchelsea Coastal flooding and 300 houses destroyed. Higgins 
(1933). 
1251 Mar 21 English coasts Storm surge. Lamb (1977). 
1253 England Wisbech drowned, defect of banks. Skertchly (1877). 
1253 Oct English coasts Storm surge. Lamb (1977), Hallam (1965), Brazell (1968). 
1258 Denmark Ribe Coastal flood. Gram-Jensen (1985). 
1257 England Holland drowned, bursting of sea banks. Marshland drowned, 
neglected sea banks and drains. Skertchly (1877). 
1262 Jan 28 NetherlandsGroningen,West Holland, Zeeland and Belgium, Flanders Storm 
surge. Gottschalk (1971). 
1266 England, Tweed estuary Coastal flooding. Sinclair (1791-1799). 
1270 England, Wirmegay, Humberside and East Anglia Storm surge and 700 acres 
drowned, sea and land floods. Skertchly (1877). 
1276 England Wirmegay, Humberside and East Anglia Storm surge and 2,000 
acres seadrowned, flood. Skertchly (1877). 
1277 Netherlands Dollart Zee Coastal flooding and formation of this Zee. Higgins 
(1933). 
1279 Wales north and England Lancashire coasts Coastal flood. Tooley (1985). 
1282 England, Boston, Yarmouth, Donwich and Ipswich Coastal flooding. Higgins 
(1933). 
1285 Netherlands Zuyder Zee. Coastal flooding. Higgins (1933). 
1285 Nov Netherlands Friesland Storm surge and inundation. Gottschalk (1971). 
1286 England Lincolnshire coast drowned, broken sea banks. Skertchly (1877). 
1286 Jan 1 England Norfolk, Dunwich Major storm surge. (Lawrence (1953). 
1287 England Tilney cum Islington drowned, sea banks burst by'ragingsea' 
Skertchly (1877). 
1287 England, East Anglia, Kent and Sussex, Norfolk, Yarmouth and Germany, 
the Dollart Coastal flooding. Lamb (1991), Jensen (1953). 
1287 Dec Netherlands, England Yarmouth and Norfolk, Belgium Storm surge and 
inundation. Gottschalk (1971). 
1287 Dec 14 German North Sea (Lucia Flood) Flooded much land and many thousands of 
lives lost. Rohde (1978). 
1288 Jan England, Thames estuary Storm surge and coastal flooding. Brazell (1968). 
1288 Feb Netherlands Holland and Zeeland England, Thames and Yarmouth, Belgium, 









1304 Nov 1 
1307 Feb 2 
1313 May 1 
1318 Mar 20 
1320 Nov 30 
1320 Dec 
1322 
1322 Jun 23 
1328 Nov 27 
1330 Dec 24 
1334 
1334 Nov 23 
1334 or 1335 
1335 or 1336 
1336 
1341 Jan 
1343 Jan 15 
England Wisbech etc. drowned, north-east winds and spring tide. 
Skertchly (1877). 
Netherlands Storm surge and inundation. Gottschalk (1971). 
England Gosberkirk fens drowned, neglected dykes. Skertchly (1877). 
Netherlands Groningen, North Germany Friesland Localised storm surge. 
Gottschalk (1971). 
Germany Schleswig-Holstein and Baltic coast Large coastal flood. 
Gram-Jensen (1985). 
Baltic Countries Storm surge. Gottschalk (1971). 
Netherlands Zuyder Zee and England Storm surge. Gottschalk (1971). 
North Sea Large coastal flood. Gram-Jensen (1985). 
Netherlands Zeeland, South Holland and Frieslan, Belgium, Flanders, Storm 
surge. Gottschalk (1971). 
Germany Elbe to Poland Oder and Baltic coasts Coastal flood. Gram-Jensen 
(1985). 
Germany Baltic coasts Coastal flood Gram-Jensen (1985). 
England Lincolnshire Sea banks broken. Skertchly (1877). 
Netherlands Storm surge and inundation. Gottschalk (1971). 
Netherlands Friesland and Riederwaard Localised storm surge. Gottschalk 
(1971). 
Netherlands, South Holland and Zeeland, France northern, Belgium, Flanders 
Storm surge and inundation. Gottschalk (1971). 
England, Humber Storm surge Higgins (1933). 
Netherlands, North Holland, North Brabant and Zeeland, England Thames 
Estuary, Belgium, Flanders-Islands submerged, (St Clement's Flood) wind 
veering north. Storm surge and coastal flooding. Gottschalk (1971), Lamb 
(1977), Brooks and Glasspoole (1928), Brazell (1968). 
England Tilney cum Islington drowned, land floods and broken sea banks, 
great tempests. Skertchly (1877). 
England Marshland drowned, sea banks broken by heavy seas. Skertchly 
(1877). 
Wales Margam Abbey Coastal flooding. Higgins (1933). 
Netherlands, Zeeland and Belgium, Flanders Storm surge. Gottschalk 
(1971). 
Netherlands south-west and North Holland, Belgium, Flanders Localised 
storm surge. Gottschalk (1971). 
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1344 Sep 2 or 9 Netherlands, Zeeland Storm surge. Gottschalk (1971). 
1348/1349 England Wigenhale drowned, broken sea and dyke banks. Skertchly (1877). 
1357 or 1358 England Gosberkirk and Surfleet drowned by 'an arm of the sea' that is, the 
Welland estuary. Skertchly (1877). 
1357 Dec 24 Netherlands, Denmark, Belgium, Flanders Storm surge. Gottschalk (1971). 
1358 Germany, North Friesland Large coastal flood. Gram-Jensen (1985). 
1362Jan 15 Netherlands, Zeeland, South Holland and Friesland,Germany, Schleswig- 
Holstein, Belgium, Flanders (St Marcellus Flood) Storm surge and 
inundation. Gottschalk (1971), Lamb (1977), Lamb (1991), Brooks and 
Glasspoole (1928). 
1362 Jan 16 GermanNorth Sea (Marcellus Flood 2) Flooded much land, some of it 
permanently and 100,000 lives lost. Rohde (1978). 
1362 Jan 16 Germany, Schleswig Holstein, West coast North Sea Large coastal flood, 30 
villages destroyed, 43 parishes permanently flooded and up to 200,000 
lives lost. Gram-Jensen (1985). 
1363 or 1366 Denmark, Skanor Coastal flood. Gram-Jensen (1985). 
1364 England Humber and Holdernesswhere several towns disappeared. Lamb 
(1977). 
1370 Dec 3 Baltic coasts Storm surge. Gottschalk (1971). 
1374 Oct 9 Netherlands, Zeeland and South Holland, Germany (Dionysius Flood) Storm 
surge and inundation. Gottschalk (1971). 
1375 Oct 8 Netherlands, Belgium, Flanders, Germany Major storm surge and 
inundation. Gottschalk (1971). 
1378 England Marshland frequently drowned by River Ouse. Skertchly (1877). 
1380 May 1 Germany Frisian Islands Large coastal flood. Gram-Jensen (1985). 
1383 Wales coast Coastal flooding. Higgins (1933). 
1391 England Elme drowned, and floods. Skertchly (1877). storms 
1393 England, Humber and Thalesthorp. Britton (1937). 
1393 May 1 Germany, North Friesland Large coastal flood. Gram-Jensen (1985). 
1394 Jan 21 Netherlands, Zeeland and Holland, Belgium, Flanders Storm surge and 
inundation. Gottschalk (1971). 
1394 Oct England Suffolk and Norfolk Storm surge. Lawrence (1953). 
1395 NetherlandsZuyder Zee. Coastal flooding, completed creation of this Zee. 
Higgins (1933). 
1396 Jan 17 Netherlands Groningen and Germany Storm surge and inundation. Gottschalk 
(1971). 
1398 Apr 23 Netherlands Storm surge. Gottschalk (1971). 
1398 Nov 28 Netherlands Storm surge. Gottschalk (1971). 
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15TH CENTURY 
1400 Germany, North Friesland Coastal flood. Gram-Jensen (1985). 
1400 England Humberside and Tholesthorp. Storm surge Britton (1912), Lamb 
(1977). 
1403 Oct 24 Netherlands Zeeland and Belgium Flanders Localisedstorm surge.
Gottschalk (1975). 
1404 Netherlands Storm surge. Tooley (1985). 
1404Nov 19 Netherlands Zeeland and Holland Coastal flooding and land loss, England Kent 
and Thames Estuary affected, Belgium, Flanders, France north, (St 
Elizabeth's Flood). Gottschalk (1975), Britton (1912), Lamb (1977), 
Jensen (1953). 
1404 Nov 19 Germany, Schleswig-Holstein West Large coastal flood. Gram-Jensen coast 
(1985). 
1409 Feb 10 Netherlands Zeeland Coastal Flooding Belgium and Flanders, England Sussex 
and Thames Estuary affected. Gottschalk (1975). 
1412 Nov 22 Denmark gibe and German marshlandsLarge coastal flood, 3600 
casualties. Gram-Jensen (1985), Gottschalk (1975). 
1418 Netherlands Zeeland and Friesland, Belgium Flanders, Storm surge and 
localised dyke breaches. Gottschalk (1975). 
1421 Nov Netherlands, Biesbosch Much land and 72 villages lost and many casualties, 
final formation of the Zeeland Islands, England south coast and Sussex 
affected. Gottschalk (1975), Higgins (1933), Jensen (1953). 
1421 Nov 19 England south Storm surge. Lamb (1977). Brooks and Glasspoole (1928). 
1421 Dec 26, Germany, Eidersted Large coastal flood. Gram-Jensen (1985). 
1422 England Marshland drowned, land and sea floods. Skertchly (1877). 
1422 Sum Netherlands Storm surge. Gottschalk (1975). 
1422 Aut Netherlands Storm surge. Gottschalk (1975). 
1424 Nov 18 Netherlands Coastal flooding and dyke breaches. Gottschalk (1975). 
1426 Sep 29 Netherlands, Rotterdam, Friesland and Groningen Coastal flooding, England 
Sussex also affected. Gottschalk (1975). 
1426 Sep 29 Germany, Eidersted Large coastal flood. Gram-Jensen (1985). 
1436 Oct 31 Netherlands, Zeeland and Groningen, Germany, Schleswig-Holstein, 
Denmark, Belgium, Flanders Coastal flooding. Gottschalk (1975), Lamb 
(1977). 
1436 Nov 1 Germany Eidersted Large coastal flood thousands of casualties. Nord 
Strand split in two. Gram-Jensen (1985), Lamb (1991). 
1436 Nov 1 German North Sea (All Saints Day Flood) Flooded much land and many 
thousand lives lost. Rohde (1978). 
1440Jan 6 German North Sea (Julian Flood) Flooded much land and manythousand 
lives lost. Rohde (1978). 
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1442 Nov 19 Netherlands South Holland Localised storm surge. Gottschalk (1975). 
1446 Apr 10 Netherlands, Belgium, Flanders and Germany Major coastal flooding, land 
loss and dyke breaches. Gottschalk (1975), Lamb (1977). 
1449 Netherlands Zeeland and South Holland Coastal flooding and dyke breaches. 
Gottschalk (1975). 
1449 Germany Schleswig-Holstein Baltic coasts Large coastal flood. 
Gram-Jensen (1985). 
1451 Nov Netherlands Zeeland Storm surge and land loss. Gottschalk (1975). 
1452 Oct 16 Netherlands North Holland and Zuyder Zee Storm surge and dyke breaches. 
Gottschalk (1975). 
1453/1454 Win Netherlands Zeeland Localised storm surge. Gottschalk (1975). 
1460 Apr Netherlands Zeeland and North Brabant Localised storm surge. Gottschalk 
(1975). 
1463 Mar 1 Netherlands,Zeeland and North Holland Storm surge. Gottschalk (1975), 
Tooley (1985). 
1467 Oct 20 Netherlands Zeeland and Belgium Flanders Localised storm surge. 
Gottschalk (1975). 
1468 Oct 20-21 NetherlandsZeeland and South Holland, Belgium Flanders Storm surge.
Gottschalk (1975). 
1471 Jan 6 Germany, Eidersted, Nordstrand, the Ditmarshes Large coastal flood. 
Gram-Jensen (1985). 
1471 Jan 6 Germany Hamburg and the Ditmarshes, Netherlands Friesland Storm 
surge. Lamb (1977). 
1472 Oct 5 Netherlands, Zeeland, Holland, Groningen and Friesland, Belgium Flanders 
Storm surge, land lost and dyke breaches. Gottschalk (1975). 
1475 Nov 10 Netherlands, Zeeland and Vorne, Belgium Flanders and England Storm surge. 
Gottschalk (1975), Lamb (1977). 
1476 Oct 16 Netherlands, Groningen and Friesland, Germany Schleswig-Holstein Storm 
surge. Gottschalk (1975), Lamb (1977). 
1476 Oct 16 Germany, North Friesland, Eidersted, Ditmarshes and Stormarn Large 
coastal flood. Gram-Jensen (1985). 
1477 Sep 27 Netherlands Zeeland Islands and South Holland, Belgium Flanders (Cosmas 
and Damius Flood) Major coastal flood. Gottschalk (1975), Lamb (1977), 
Tooley (1985). 
1479 Dec 4 Germany Eidersted Large coastal flood, overflowed all dykes, only two 
polders remained dry. Gram-Jensen (1985). 
1480 Netherlands Zeelands, Belgium Flanders Localised storm surge. 
Gottschalk (1975). 
1483 Aut Netherlands German coasts Storm surge. Gottschalk (1975).
1483 Oct 16 Germany, Nordstrand, Eidersted and North coast Large coastal flood. 
Gram-Jensen (1985). 
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1484 Dec 31 Germany Nordstrand and the Ditmarshes Large coastal flood. 
Gram-Jensen (1985). 
1488 Dec 25 Netherlands, Zeeland and Belgium, FlandersLocalised storm surge, land 
losses and dyke breaches. Gottschalk (1975). 
1491 Sep 14 Netherlands,Groningen, Friesland and Zeeland, Germany, Belgium 
Flanders. Storm surge and dyke breaches. Gottschalk (1975). 
1493 Feb Belgium Flanders, France north, Netherlands Zeeland Large storm surge. 
Gottschalk (1975). 
1495 Feb Netherlands Friesland Localised storm surge. Gottschalk (1975). 
1497 Feb Netherlands Zeeland, Belgium Flanders Storm surge. Gottschalk (1975). 
1499 Apr 21 Netherlands North Holland and Friesland Storm surge. Gottschalk (1975). 
16TH CENTURY 
1501 Oct 16 Germany, Nordstrand, Schleswig-Holsteinand West coast Large coastal 
flood. Gram-Jensen (1985). 
1502 Oct 16 Netherlands north, Zeeland and Friesland, Belgium Flanders Storm surge 
and dyke breaches. Gottschalk (1975). 
1505 Sept Netherlands north and Zuyder Zee Localised storm surge. Gottschalk 
(1975). 
1507 Oct 16 Netherlands, Zuyder Zee, Friesland and Groningen Storm surge and dyke 
breaches. Gottschalk (1975). 
1508 Oct 14 Netherlands South Holland and Zeeland Storm surge, flooding and dyke 
breaches. Gottschalk (1975). 
1508 Nov 11 Netherlands North Holland and Friesland Storm surge. Gottschalk (1975). 
1508 Nov 13 or 14 Germany German marshlands Large coastal flood. 
Gram-Jensen (1985). 
1509 German the Dollart Coastal flooding. Lamb (1991). 
1509 Apr 1 Netherlands Storm surge and dyke breaches. Gottschalk (1975). 
1509 Sep 26 Holland to German North Sea, Flooded much land. Rohde (1978). 
1509 Sep 26-27 Netherlands, Holland, Zeeland and Friesland, Germany north and Belgium 
Flanders Major coastal flood and dyke breaches. Gottschalk (1975), Lamb 
(1977), Lamb (1991). 
1511 Jan 16-17 Netherlands Friesland and Germany north-west Storm surge. Lamb 
(1977). 
1511 Oct Netherlands, Zeeland and South Holland, Belgium Flanders Localised storm 
surge. Gottschalk (1975), Lamb (1977). 
1511 Dec 13-14 NetherlandsZeeland and South Holland, Belgium Flanders Storm surge, 
flooding and dyke breaches. Gottschalk (1975), Lamb (1977). 
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1513 Jan Denmark Ribe Coastal flood. Gram-Jensen (1985). 
1513 Jul 13 Denmark Rudbol Coastal flood Unfinished dyke destroyed. Gram-Jensen 
(1985). 
1513 Oct Belgium Flemish coast localised storm surge. Gottschalk (1975). 
1514 Sep 30 NetherlandsHolland and Amsterdam, Belgium Flanders Storm surge, 
extensive flooding and dyke breaches. Gottschalk (1975). 
1516 Nov 25 Netherlands, Friesland, Groningen and Zeeland, Belgium Flanders Storm 
surge flooding and dyke breaches. Gottschalk (1975). 
1516 Dec 26 Netherlands,Friesland, Groningen and Zeeland, Belgium Flanders Storm 
surge flooding and dyke breaches. Gottschalk (1975). 
1517 Oct 14-15 Netherlands Friesland and Belgium Flanders Localised storm surge. 
Gottschalk (1975). 
1520 Dec 25 Netherlands North Holland and Groningen, Germany Localised storm surge. 
Gottschalk (1975). 
1521 Dec 15 Netherlands south-west Localised storm surge. Gottschalk (1975). 
1524 Aug 15 Netherlands Friesland and Germany Localised storm surge. Gottschalk 
(1975). 
1530 Nov 3-5 Netherlands, North Brabant, Zeeland and Holland, Belgium Flanders, 
France north and England, Essex, Kent and Thames Estuary Major coastal 
flood and dyke breaches. Gottschalk (1975), Lamb (1977), Lamb 
(1991). Pre-changeover date. 
1530 Nov 5 Germany, North Friesland Large coastal flood, 1400 casualties. 
Gram-Jensen (1985). Pre-changeover date. 
1530 Nov 5 NetherlandsZeeland and Holland, Belgium Flanders, England, East coast 
Storm surge. Potter (1978). Pre-changeover date. 
1532 Nov 1 German North Sea (All Saints Day Flood 3) Flooded much land. Rohde 
(1978). Pre-changeover date. 
1532 Nov 1 Germany, Eidersted, Pelworm, Tonder and Denmark, Ribe Large coastal 
flood, 1600-2600 casualties. Gram-Jensen (1985). Pre-changeover date. 
1532 Nov 2 Netherlands, Belgium, Flanders, Germany and Denmark Storm surge, 
flooding and dyke breaches. Gottschalk (1975), Lamb (1991). 
Pre-changeover date. 
1533 Oct 27 German North Sea Storm surge. Gottschalk (1975). 
1533 Oct 27 Germany Nordstrand Coastal flood and dyke breaches. Gram-Jensen 
(1985). 
1537 Mar NetherlandsZeeland Localised storm surge. Gottschalk (1975). 
1537 Nov NetherlandsZeeland Localised storm surge. Gottschalk (1975). 
1538 Dec 6 Germany and Denmark Storm surge. Gottschalk (1975). 
1538 Dec 6 Germany, Eidersted, the Ditmarshes, Westerhaver and Nordstrand Coastal 
flood. Gram-Jensen (1985). 
1542 Jan 3 Netherlands Friesland and Belgium Flanders Storm surge. Gottschalk 
(1975). 
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1548 Oct 6 Netherlands Friesland Localised surge. Gottschalk (1975).storm 
1551 Dec England Thames estuary and Millwall Storm surge and coastal flooding. 
Brazell (1968). 
1551 Dec 19-20 Netherlands, South Holland and England, Harwich Storm surge. Gottschalk 
(1975). 
1552 Feb 15 Belgium Flanders, Netherlands North Holland, Germany and England 
Storm surge. Gottschalk (1975). 
1552 Feb 15 Netherlands South Holland Storm surge. Van Malde (1992). 
Gottschalk (1975). 
1552 Feb 16 German marshlands, Eidersted Coastal flood. Gram-Jensen (1985). 
1553-1554 Wales north and England Lancashirecoasts Coastal flood. Tooley (1985). 
1553 Jan 13 Netherlands Germany and England Storm surge, flooding and dyke breaches. 
Gottschalk (1975), Lamb (1991). 
1554 Apr NetherlandsFriesland and Groningen Storm surge. Gottschalk (1975). 
1555 Sep England London Storm surge and flooding. Potter (1978). 
1555 Sep 21 England Thames Storm surge. Brooksand Glasspoole (1928). 
1559 Nov 14 Germany, North Friesland, Eidersted, Itzehoe and Stor Coastal flood and 
dyke breaches. Gram-Jensen (1985). 
1559 Nov 15 Netherlands north, Friesland and North Brabant, Germany Storm surge, 
flooding and dyke breaches. Gottschalk (1975). 
1560 or 1561 Denmark Limfjorden tongues of land Coastal flood. Gram-Jensen (1985). 
1561 July 27 German marshlands Large coastal flood, many casualties. Gram-Jensen 
(1985). 
1561 July 27 Netherlands Groningen Storm surge. Gottschalk (1975) 
1564 Sep 20 England Thames estuary Storm surge. Brazell (1968). 
1566 Feb 14 (Netherlands South Holland and Germany north-west Storm surge and 1 
village destroyed. Gottschalk (1975), Lamb (1977). 
1566 Mar 4 Netherlands South Holland and Germany Storm surge. Gottschalk (1975). 
1566 Apr 15 Netherlands Zuyder Zee Localised storm surge. Gottschalk (1975). 
1566 Dec 31 Denmark Limfjorden and Alborg Large coastal flood. Gram-Jensen (1985). 
1569 England Marshland (all) with town of Wigenhale drowned, broken sea banks. 
Skertchly (1877). 
1570 Mar 10 Netherlands Zeeland and South Holland, Belgium Flanders Localised storm 
Gottschalk (1975).surge. 
1570 Oct 5 England Thames estuary Storm surge, coastal and river flooding. Brazell 
(1968). 
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1570 Nov 1 German North Sea (All Saints Day Flood 4) Flooded much land. Rohde 
(1978). Pre-changeover date. 
1570 Nov 1 Netherlands, France, Belgium Flanders, Germany and Denmark Major 
coastal flood and dyke breaches, 5000+ casualties. Gottschalk (1975), 
Lamb (1991). Pre-changeover date. 
1570 Nov 1 Germany Nordstrand and Denmark Ribe flooded, large coastal flood, many 
casualties. Gram-Jensen (1985). Pre-changeover date. 
1570 Nov 1 Germany East Friesland and Emden, Netherlands Friesland and South Holland 
Storm surge and coastal flood. Van Malde (1992). Pre-changeover date. 
1570 Nov 28-29 Netherlands Localised storm surge. Gottschalk (1975). 
1571 Oct England, Wash, Yarmouth and Thames estuary Storm surge and coastal 
floods. Potter (1978). 
1571 Oct 5 England Storm surge and river floods. Gottschalk (1975). 
1571 Oct 5 England, Humber, Lincolnshire, Fenland and Kent Storm surge. Lamb 
(1977), Brooks and Glasspoole (1928). 
1571 Nov 1 Germany, Eidersted, Everschop and Utholm Coastal flood. Gram-Jensen 
(1985). 
1573 Feb 2-3 Netherlands, Groningen, Friesland and Zuyder Zee Storm surge. 
Gottschalk (1975). Pre-changeover date hence discrepancy. 
1573 Feb 10-16 Denmark Ribe Large coastal flood. Gram-Jensen (1985). 
1573 May 20 Germany Nordstrand and Netherlands, Friesland Coastal flood and dyke 
breaches. Gram-Jensen (1985). 
1573 Aug 21 Netherlands, Groningen, Friesland, Overijessel and Zeeland, Germany and 
Denmark Storm surge. Gottschalk (1975). 
1573 Aug 21 Germany Eidersted and Nordstrand Coastal flood. Gram-Jensen (1985). 
1574 Jan 25 Germany Eidersted and Westerhaver Coastal flood and dyke breach. 
Gram-Jensen (1985). 
1574 Jan 25 Netherlands Friesland Gottschalk (1975).Storm surge. 
1575 Oct 1 Denmark Storm surge. Gottschalk (1975). 
1575 Oct 1-3 Denmark Ribe Large coastal flood. Gram-Jensen (1985). 
1575 Dec 15 Netherlands North Holland and Belgium Flanders Storm surge. Gottschalk 
(1975). 
1577 Jun 21 Netherlands Zeeland and Friesland Storm surge, flooding and dyke breaches. 
Gottschalk (1975). 
1578 Mar 28 Netherlands Groningen and Friesland, Germany north-west and Denmark, 
North Sea coasts Storm surge. Gottschalk (1975), Lamb (1977). 
1578 Mar 28 Germany Elbe and the Stor Coastal flood and dyke breaches. 
Gram-Jensen (1985). 
1580 Apr 6 England Sandwich and Dover Storm surge. Lowe (1870). 
1580 May 1 Germany Nordstrand and Trindermarsch Coastal flood. Gram-Jensen 
(1985). 
1580 May 1 Netherlands Friesland Storm surge. Gottschalk (1975). 
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1582 Mar 7 Netherlands Zeeland and North Brabant Localised storm surge. Gottschalk 
(1975). 
1582 Nov 1 Netherlands North Holland and Friesland, Germany the Elbe Storm surge. 
Gottschalk (1975). 
1585 Feb 12-13 Netherlands Groningen and Friesland, Germany the Elbe Localised storm 
surge. Gottschalk (1975). 
1585 Nov Netherlands south-west, Zeeland and South Holland Localised storm surge. 
Gottschalk (1975). 
1586 Denmark Limfjorden Coastal flood. Gram-Jensen (1985). 
1586 Oct 12 Netherlands, Holland, Groningen and Friesland Localised storm surge. 
Gottschalk (1975). 
1587 Nov 26-27 Netherlands Groningen and Friesland Storm surge. Gottschalk (1975). 
1588 Nov-Dec Germany Hostein Coastal flood and dyke breaches. Gram-Jensen (1985). 
1588 Dec 12-14 Netherlands Groningen and Friesland, Germany Schleswig-Holstein Storm 
surge, flooding and dyke breaches. Gottschalk (1975). 
1592 Oct 23 Denmark Vendyssel and the Skaw (Skagen) Large coastal flood. 
Gram-Jensen (1985). Pre-changeover date. 
1592 Nov Netherlands Groningen and North Germany Storm surge. Gottschalk (1975). 
1593 Germany and Denmark Storm surge. Gottschalk (1975). 
1593 Jan 15 Denmark the Skaw (Skagen) Coastal flood. Gram-Jensen (1985), 
Lamb (1991). Pre-changeover date. 
1593 Dec 24 Denmark the Skaw and Jutland west coast and Ribe Large coastal flood, 
some casualties. Gram-Jensen (1985). 
1593 Dec 20- Netherlands coast, Friesland and Germany Storm surge. Gottschalk (1975), 
1594 Jan 3 Lamb (1977). 
1594 Sep 24 Germany the Ditmarshes Coastal flood. Gram-Jensen (1985). 
1595 Jul 25 Germany Schleswig and Wiedingharde Localised coastal flood and dyke 
breach. Gram-Jensen (1985). 
1595 Dec 22 Germany Schleswig and Tonder Coastal flood and dyke breaches. 
Gram-Jensen (1985). 
1596 Jun 30 Denmark Ribe Large coastal flood. Gram-Jensen (1985). 
1597 Sep 25 Netherlands,North Holland, Groningen, Friesland and Germany, Denmark 
Storm surge. Gottschalk (1975). 
1597 Sep 25 German marshlands and Delve Large coastal flood. Gram-Jensen (1985). 
1598 Apr Germany Nordstrand Coastal flood. Gram-Jensen (1985). 
1598 Apr 5 Germany the Ditmarshes Storm surge. Gottschalk (1975). 
1598 Oct 10 Germany Elbe mouth Coastal flood. Gram-Jensen (1985). 
1599Aug 31 Germany Eidersted Coastal flood and dyke breach. Gram-Jensen (1985). 
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17TH CENTURY 
1600 Sep 8-11 Germany north, Hamburg and Denmark, Netherlands North Holland Storm 
surge. Gottschalk (1977). 
1602 Feb 14 German marshlands Large coastal flood and dyke breaches. 
Gram-Jensen (1985). Pre-changeover date hence discrepancy. 
1602 Feb 24 Netherlands north and Friesland, Germany north Storm surge. 
Gottschalk (1977). 
1602 Feb 24 German marshlands Large coastal flood. Gram-Jensen (1985). 
1602 May 16-18 Germany Eidersted and Schulp Coastal flood and many livestock drowned. 
Gram-Jensen (1985). 
1603 Apr 3 Denmark Ribe Localised coastal flood, 3 casualties. Gram-Jensen (1985). 
1605 Nov 30 Denmark Ribe Coastal flood. Gram-Jensen (1985). 
1606 Mar 27 Netherlands, France north, England,Belgium and Germany Storm surge. 
Gottschalk (1977), Chambers (1885). 
1607 England Clenchwarton drowned, high tide. Skertchly (1877). 
1607 England Severn Storm surge. Gottschalk(1977), Brooks and Glasspoole 
(1928). 
1607 Jan England Bristol Channel and East coast Storm surge. Potter (1978), 
1607 Jul 7 Denmark Ribe Large coastal flood. Gram-Jensen (1985). 
1607 Sep 8-11 England south west and Severn Storm surge and flooding due to spring tide. 
Gottschalk (1977). 
1608 England Norfolk Storm surge. Lamb (1980). 
1608 Jul 4 Denmark Ribe Coastal flood. Gram-Jensen(1985). 
1609 Feb 18 Netherlands Zeeland and South Holland, Belgium Flanders Storm surge. 
Gottschalk (1977). 
1609 Dec 23-24 Denmark Copenhagen Localised coastal flood. Gram-Jensen (1985). 
1609 Dec 27 Germany, Holstein west coast Coastal flood and dyke breaches. 
Gram-Jensen (1985). 
1610 North Sea Storm surge. Potter (1978). 
1610 Jan 14-23 Netherlands coast and Groningen and Germany Storm surge. Gottschalk 
(1977). 
1610 Jan 15 Sweden Ystad Coastal flood. Gram-Jensen (1985). Pre-changeover date. 
1610 Jan 23 Germany, Schleswig-Holstein west coast and Netherlands Large coastal 
flood. Gram-Jensen (1985), Lamb (1991). 
1610 Mar 4 Denmark Husum and Rodemis Coastal flood. Gram-Jensen (1985). 
1610 Oct Sweden Malmo Coastal flood. Gram-Jensen (1985). 
1611 Oct 8 England Dam below Stow bridge, broken by night tide. Skertchly (1877). 




1612 Oct 21 
1612 Dec 6-13 
1612 Dec 26 
1613 Jan 12 
1613 Nov 
1613 Nov 1 
1615 Nov 11- 
Dec1 
1615 Dec 1 
1615 Dec 21 
1615 Dec 31 
1616 Jan 5 
1617 Dec 15 
1618 
1619 Nov 30 
1619 Nov 20 
1621 Sep 9 
1621 Sep 20 
1621 Sep 20-21 
1622 Feb 
1623 Nov 1 
1623 Nov 11 
1623 Nov 25 
England and France, Belgium Flanders, Netherlands, Zeeland, North Holland 
and Friesland, Germany Storm surge. Gottschalk (1977). 
Germany Nordstrand Large coastal flood. Gram-Jensen (1985). 
Germany Schleswig-Holstein Storm surge. Lamb (1977). 
Germany Nordstrand and Moordeich Coastal flood. Gram-Jensen (1985). 
Netherlands, south-west, Zeeland and South Holland, Belgium Flanders 
Storm surge. Gottschalk (1977). 
North Sea Storm surge. Potter (1978). 
England Marshlands with town of Wisbeche, 37,862 L damage, sea broke in. 
Skertchly (1877). 
Germany, Nordstrand and Schleswig-Holstein, Denmark, Jutland west 
coast and Limfjorden Large coastal flood, 600 casualties. Gram-Jensen 
(1985). 
Germany Storm surge. Gottschalk (1977). 
Germany Schleswig west coast Large coastal flood. Gram-Jensen (1985). 
Netherlands and Germany Storm surge. Gottschalk (1977). 
Germany Schlei and Gottorp Coastal flood. Gram-Jensen (1985). 
Germanythe Ditmarshes Coastal flood and dyke breaches. Gram-Jensen 
(1985). 
England Marshlands drowned, flood from Ouse. Skertchly (1877). sea 
Germany and England Boston Localised storm surge. Gottschalk (1977). 
Germany, Schleswig-Holstein and Bredtstedt Coastal flood and dyke 
breaches. Gram-Jensen (1985). 
Germany Schleswig-Holstein coast Coastal flood and dykes badlywest 
damaged. Gram-Jensen (1985). 
GermanySchleswig-Holsteinand Bredtstedt Coastal flood and dykes 
damaged. Gram-Jensen (1985). 
Netherlands north, North Germany and Belgium Flanders, England south east 
Thames estaury Storm surge. Gottschalk (1977). 
Denmark Thirsted Large coastal flood. Gram-Jensen (1985). 
Denmark Kalundborg Coastal flood. Gram-Jensen (1985). 
Denmark, Ribe, Kalundborg and Harboore Coastal flood. Gram-Jensen 
(1985). 
Denmark Ribe Coastal flood. Gram-Jensen (1985). 
1624 Nov 25 or 26 Denmark, Ribe, Kalundborg and Korsor Coastal flood. Gram-Jensen (1985). 
1624 Dec 9-10 Denmark Ribe and Korsor Large coastal flood. Gram-Jensen (1985). 
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1625 Jan 20 or 21 Germany Schleswig-Holstein west coast and Lundenberg, Denmark Korsor 
Coastal flood and dykes badly damaged. Gram-Jensen (1985). 
1625 Feb 1 Germany Schleswig and Denmark Ribe Coastal flood. Gram-Jensen (1985). 
1625 Feb 10 Germany Schleswig-Holstein and Denmark Baltic coasts, Netherlands 
Zeeland Coastal flood, some casualties and some livestock drowned. 
Gram-Jensen (1985). 
1625 Feb 25 or 26 Germany, Schleswig-Holstein, Hamburg and Nordstrand west coast Large 
coastal flood and dykes breaches. Gram-Jensen (1985), Lamb (1991). 
Pre-changeover date hence discrepancy. 
1625 Mar 8 Netherlands, South Holland, Frieslandand Groningen, Germany Major storm 
surge. Gottschalk (1977). 
1625 Mar 20-21 Denmark Ribe and Germany Eidersted and the Ditmarshes Large coastal 
flood and many dykes breaches and livestock drowned. Gram-Jensen 
(1985). 
1627 Oct 27-28 Germany Nordstrand and Okholm Coastal flood. Gram-Jensen (1985). 
1627 1628 Germany Giuckstadt and Elbe Coastal flood. Gram-Jensen (1985).or 
Nov 7 
1627 Dec 7 Netherlands, Zeeland, South Holland and Brabant Localised storm surge. 
Gottschalk (1977). 
1627 Dec 17-18 Germany the Ditmarshes Coastal flood. Gram-Jensen (1985). 
1628 Jan 26-27 Germany Nordstrand Coastal flood. Gram-Jensen (1985). 
1628 Sep 5-7 Germany Schleswig and Nordstrand Coastal flood. Gram-Jensen (1985). 
1628 Dec 16 Germany, Schleswig-Holstein west coast, Nordstrand, the Ditmarshes 
Large coastal flood. Gram-Jensen (1985). 
1629 Win Germany Gluckstadt Coastal flood. Gram-Jensen (1985). Gottschalk 
(1977). 
1630 Jun 6 Germany, the marshlands, Schleswig-Holstein, Pelworm and others Large 
coastal flood and many dyke breaches. Gram-Jensen (1985). 
Pre-cahngeoverdate hence discrepancy. 
1630 Jun 16 Germany, Netherlands Zeeland and Belgium Flanders Storm surge. 
Gottschalk (1977), Lamb (1977). 
1631 Oct 28 Netherlands Zeeland and Friesland, Germany north and Belgium Flanders. 
Storm surge. Gottschalk (1977). 
1633 Nov 1 Netherlands Rotterdam Localised storm surge. Gottschalk (1977). 
1634 Oct Netherlands, Germany North Friesland, Flooded much land and 8,400 lives 
lost. Rohde (1978). 
1634 Oct 11-12 Germany, the Marshlands, Schleswig-Holstein west coast, Nordstrand split 
in four Large coastal flood, 10,000 to 15,000 casualties. Gram-Jensen 
(1985), Lamb (1991). Pre-changeover date hence discrepancy. 
1634 Oct 21 Germany and Denmark Storm surge and coastal flood. Gottschalk (1977), 
Lamb (1977), Lamb (1991). 
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1634 Nov 10 Germany Schleswig-Holstein Coastal flood. Gram-Jensenwest coast 
(1985). 
1634 Nov 21 Germany Schleswig-Holstein west coast Coastal flood. Gram-Jensen 
(1985). 
1635 Apr 19-20 Germany Schleswig-Holstein west coast Coastal flood and dyke breaches. 
Gram-Jensen (1985). 
1635 Oct 19-20 Germany Schleswig-Holstein west coast and Eiderstedt Large coastal flood 
and dykes badly damaged. Gram-Jensen (1985). 
1637 Mar 31 Netherlands Zeeland Coastal flood. Gram-Jensen (1985). 
1638 Nov 1 Denmark Ribe Coastal flood. Gram-Jensen (1985). 
1642 Jun 27 Denmark Mano Coastal flood. Gram-Jensen (1985). 
1642 Dec 31 Denmark Randerup Large coastal flood. Gram-Jensen (1985). 
1643 Jan 22-23 Germany Schleswig-Holstein west coast, the Ditmarshes and the Elbe 
Large coastal flood, casualties and livestock drowned. Gram-Jensensome 
(1985). 
1643 Feb 1-3 Netherlands north, Holland, Zeeland, Friesland and Groningen, Germany and 
Denmark Storm surge. Gottschalk (1977). 
1643 Oct 11-12 Denmark Randerup Large coastal flood. Gram-Jensen (1985). 
1644 England, East Anglia, Essex and Kent Storm surge. Eddison (1983). 
1645 England East coast Storm surge and coastal floods. Potter (1978). 
1648 Feb 14-15 Germany Schleswig-Holsteinand Hamburg Large coastal flood, a few 
casualties. Gram-Jensen (1985). Pre-changeover date hence discrepancy. 
1648 Feb 24 Germany Storm surge. Gottschalk (1977). 
1649 Germany Heligoland Storm surge. Lamb (1977). 
1649 Oct 13-14 Denmark Koge Coastal flood. Gram-Jensen (1985). 
1651 Mar 5 Netherlands north and Germany (St Peter's Flood) major coastal flood and 
storm surge. Gottschalk (1977). Lamb (1977). 
1651 July Germany Localised storm surge. Gottschalk (1977). 
1652 Germany the Elbe Coastal flood. Gram-Jensen (1985). 
1652 Feb Germany North Friesland Storm surge. Gottschalk (1977). 
1653 Jan 2-3 Netherlands north coast and Friesland Localised storm surge. Gottschalk 
(1977). 
1653 Nov 9-10 Netherlands, North Brabant, Zeeland and Holland Localised storm surge. 
Gottschalk (1977). 
1654 Germany Hamburg Coastal flood. Gram-Jensen (1985). 
1654 Jan 6-7 Germany Localised storm surge. Gottschalk (1977). 
1655 Wales north and England Lancashire coasts Coastal flood. Tooley (1985). 
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1655 Aug 1-4 Germany, the marshlands and the Elbe and others Coastal flood. 
Gram-Jensen (1985). 
1655 Aug 1-4 Germany Localised storm surge. Gottschalk (1977). 
1655 Oct or Nov Denmark Hals Coastal flood. Gram-Jensen (1985). 
1656 Feb 28 Germany north and Denmark Storm surge. Gottschalk (1977). 
1659 Nov 30 Germany the Elbe Coastal flood. Gram-Jensen (1985). 
1659 Dec 11 Germany Hamburg Localised surge. Gottschalk (1977).storm 
1660 Mar England Thames estuary Storm surge, coastal and river flooding. Potter 
(1978). 
1660 Nov 16 Germany Hamburg Coastal flood. Gram-Jensen (1985). Pre-changeover 
date hence discrepancy. 
1660 Nov 26 Germany, Storm surge. Gottschalk (1977). 
1661 Jan 4-5 Germany, the Elbe, Bredsted, Nordstrand and Hamburg Coastal flood and 
dyke breaches. Gram-Jensen (1985). Pre-changeover date hence 
discrepancy. 
1661 Jan 14-15 Germany North Friesland and Hamburg Storm surge. Gottschalk (1977). 
1662 Feb 19-20 Germany, the marshes in Schleswig, Bredsted and Okholm and other places 
Coastal flood. Gram-Jensen (1985). 
1662 Feb 28- Netherlands North Holland, Belgium Flanders, Germany north and England 
Mar 1 London Storm surge. Gottschalk (1977). 
1663 Jan 10 Germany Localised surge. Gottschalk (1977).storm 
1663 Oct 19-20 Germany, Schleswig west coast, Pelworm and Hamburg Coastal flood and 
dykes breached. Gram-Jensen (1985), Lamb (1991). Pre-changeover date 
hence discrepancy. 
(1977).1663 Oct 29-30 Netherlands and Germany north Localised storm surge. Gottschalk 
1663 Dec England Thames estuary and London Storm surge and coastal flooding. 
Potter (1978). 
1663 Dec 7 England Thames estuary and London, Brooks and Glasspoole (1928), Brazell 
(1968). 
1663 Dec 31 Denmark Hoimsland Klit and Argab Coastal flood. Gram-Jensen (1985). 
1665 Dec 5 Netherlands, North Holland, Friesland and Groningen, Germany, Belgium 
Flanders, Norway and England, Yarmouth, Sandwich, Winterton, Waxham, 
Horsey, Dover and Deal Major coastal flood and storm surge. Gottschalk 
(1977), Jensen (1953). 
1669 Oct 20 Netherlands, North Holland, Friesland and Groningen, Germany Hamburg 
Localised storm surge. Gottschalk (1977). 
1669 Nov 5 Denmark, the Sound, Saltholm and Kronberg Coastal flood. Gram-Jensen 
(1985). 
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1671 North Sea Storm surge. Potter (1978). 
1671 Sep 22 Netherlands Zeeland, France and Belgium Flanders, Germany north and 
England Major storm surge. Gottschalk (1977). 
1673 Sep Netherlands south-west. Localised storm surge. Gottschalk (1977). 
1673 Sep 9 Germany, the Elbe, Hamburg and Gluckstadt Large coastal flood, a few 
people killed. Gram-Jensen (1985). 
1674 Aug Denmark Odsherred island off Dragsholm inundated Coastal flood and some 
livestock drowned. Gram-Jensen (1985). 
1675 Nov 4-5 Netherlands, Holland, Groningen, Zuyder Zee and Friesland, Germany 
Schleswig- Holstein and Belgium Flanders (All Saints Flood) Major storm 
surge. Gottschalk (1977), Lamb (1977). 
1675 Dec 4-5 Netherlands Friesland Localised surge. Gottschalk (1977).storm 
1677 Oct 4 Germany the Elbe and Hamburg Coastal flood. Gram-Jensen (1985). Pre- 
changeover date hence discrepancy. 
1677 Oct 14 Germany, Hamburg and England, Norfolk Storm surge. Gottschalk (1977), 
Lamb (1980). 
1678 May 23-24 Germany and Denmark Storm surge. Gottschalk (1977). 
1680 Denmark the Skaw and Hojen Coastal flood. Gram-Jensen (1985). 
1680 England Norfolk Storm surge. Lamb (1980). 
1681 Dec 8-9 Netherlands Zuyder Zee and Germany Bremen Storm surge. Gottschalk 
(1977). 
1682 Jan 26 Netherlands south-west, Zeeland and South Holland, Belgium Flanders, 
GottschalkGermany north-west Major coastal flood and storm surge. 
(1977), Lamb (1977). 
1682 Jan 26 Netherlands south-west, Rotterdam, Zeeland and Antwerp Major coastal 
flood and storm surge. Van Matde (1992). 
1685 Nov 25 Germany Hamburg Coastal flood. Gram-Jensen (1985). 
1685 Dec 5 Netherlands Groningen, Germany and Denmark (St Catherine's Flood) 
Storm surge and flooding. Gottschalk (1977). 
1686 Jun 23 Germany Schleswig-Holstein Gram-Jensen (1985).Large coastal flood. 
1686 Nov 22-23 Netherlands Groningen and Friesland, Germany Storm surge, 1700 
casualties. Gottschalk (1977), Lamb (1977). 
1688 Oct 8 Germany Hamburg Coastal flood. Gram-Jensen (1985). Pre-changeover 
date hence discrepancy. 
1688 Oct 15-16 Germany Hamburg, Netherlands Amsterdam Localised storm surge. 
Gottschalk (1977). 
1690 Dec 19 Netherlands Zeeland and Friesland, Belgium Flanders and England Thames 
Localised storm surge. Gottschalk (1977)., Lamb (1977). 
1691 Germany Schleswig-Holstein and Baltic coasts Coastal flood. Gram-Jensen 
(1985). 
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1692 Dec 12 Germany Hasseldorf and Hasselau marshes Coastal flood. 
Gram-Jensen (1985). Pre-changeover date hence discrepancy. 
1692 Dec 22 Germany Schleswig-Holstein Storm surge Gottschalk (1977). 
1693 Dec 31 Germany Hamburg Coastal flood. Gram-Jensen (1985). 
1694 Jan 10-11 Germany Schleswig-Holstein Baltic coast, Lolland, Falster, Funen the Little 
Belt and Bornholm Large coastal flood. Gram-Jensen (1985). 
1695 Netherlands, North Brabant, Zeeland and South Holland, Belgium Flanders 
Storm surge. Gottschalk (1977). 
1697 Sep 22 Germany Hamburg Large coastal flood. Gram-Jensen (1985). 
Pre-changeover date hence discrepancy. 
1697 Oct 1 Netherlands North Holland and Friesland, Germany and Denmark Storm 
surge. Gottschalk (1977), Lamb (1991). 
1699 Nov 10 Germany Hamburg Coastal flood. Gram-Jensen (1985). 
1699 Nov 25 Netherlandsand Germany, East Friesland, Bremen, Hamburg and the 
Ditmarshes, Denmark Storm surge and coastal flood. Gottschalk (1977). 
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18TH CENTURY 
1701 Oct 17-18 
1702 
1702 Feb 28 
1703 Nov 26-27 
1703 Nov 28 
1703 Dec 8 
1704Dec 7 
1710 
1710 Jul 26-27 
1710 Dec 12 
1711 Nov 1 
1714 Jan 8-9 
1714 Feb 20 
1714 Mar 
1715 Feb 13-14 
1715 Mar 3-4 
1716 Jan 14 
Germany Schleswig-Holstein coast and Hamburg Coastal west 
flood. Gram-Jensen (1985). 
England Norfolk Storm surge Lamb (1980). 
Germany Schleswig-Holstein west coast and Hamburg Coastal flood. 
Gram-Jensen (1985). 
England, Avon, Bristol and Severn estuaries Coastal flood. Lamb 
(1991). Pre-changeover date. 
England Thames estuary and Holland Storm surge Brooks and 
Glasspoole (1928), Brazell (1968), Lowe (1870), Lamb (1991). 
Pre-changeover date. 
Germany, Schleswig-Holstein Nordstrandischmoor,west coast, 
Husum and Hamburg Coastal flood, England southern, 8,000 casualties 
mainly due to shipwrecks. Gram-Jensen (1985), Lamb (1991). 
Denmark RanderupCoastal flood. Gram-Jensen (1985). 
Germany, North Frisian islands, Ponshallig and Nordstrandischmoor 
Coastal flood and livestock drowned. Gram-Jensen (1985).some 
Germany Halligs and Hattstedter Marsch, Denmark Randerup Coastal 
flood. Gram-Jensen (1985). 
(1985).Denmark Randerup Coastal flood. Gram-Jensen 
Germany Heligoland Coastal flood. Gram-Jensen (1985). 
Denmark Randerup Large coastal flood. Gram-Jensen (1985). 
Netherlands Zealand Localised coastal flood. Gram-Jensen (1985). 
Netherlands Zealand and Holland Belgium Zeeland Storm surge. Lamb 
(1977). 
Denmark Randerup Large coastal flood. Gram-Jensen (1985). 
Denmark Randerup Coastal flood. Gram-Jensen (1985). 
North Sea Storm surge. Potter (1978). 
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1717 Dec 24 Germany, East friesland Storm surge and coastal flooding and dyke 
breaches Van Malde (1992). 
1717 Dec 24-25 Denmark, Germany, Schleswig-Holsteinand the Elbe, the Netherlands 
North sea coasts Coastal flood, 11,500 casualties and 100,000 
livestock drowned, 5,000 buildings destroyed and 6,000 square
kilometres inundated. Gram-Jensen (1985). 
1717 Dec 25 German North Sea (Christmas Day Flood) Flooded 6000 km2 land, 
11,000 lives lost, 100,000 animals drowned and 5,000 houses 
destroyed. Rohde (1978). 
1717 Dec 25 Belgium, Flanders, Netherlands, German North Sea, Denmark, 
Norway south Storm surge and coastal flood. Lamb (1977), Lamb (1991). 
1718 Feb 25 Germany Schleswig-Holstein west coast and Denmark Ribe Large 
coastal flood. Gram-Jensen (1985). 
1718 Oct 10 Germany the Elbe and other places, Denmark Ribe Large coastal flood. 
Gram-Jensen (1985). 
1718 Dec 10-18 Germany, the southernDitmarshes, Eddelak to BusenworthLarge 
coastal flood. Gram-Jensen (1985). 
1719 May 26-27 Germany, the Elbe and other places, Denmark Ribe Coastal flood. 
Gram-Jensen (1985). 
1719 Aug 5 Germany the Elbe and Eddelak Coastal flood. Gram-Jensen (1985). 
1719 Nov 12 Germany, the Elbe, Schleswig-Holstein west coast Eddelak and 
Pelworm Coastal flood and many dykes badly damaged. Gram-Jensen 
(1985). 
1720 Jul 18 Germany the Marshlands Coastal flood. Gram-Jensen (1985). 
1720 Dec 18 Wales north and England, Lancashire coasts Coastal flood. Tooley (1985). 
1720 Dec 31 Germany Schleswig-Holstein and Tonde, Denmark, Jutland, Heligoland, 
Wilstermarsch and Limfjorden Large coastal flood. Gram-Jensen (1985). 
1720 Dec 31 Netherlands Zeeland and Germany north-west Storm surge. Lamb (1977). 
1723 Dec 31 Denmark Nissum Fjord Coastal flood. Gram-Jensen (1985). 
1725 Oct 10 Denmark Hadderslev western part of the county of Coastal flood. 
Gram-Jensen (1985). 
1726 Oct 16 Germany Sudermarsch Coastal flood and dykes badly damaged. 
Gram-Jensen (1985). 
1727 England London Storm surge and coastal flooding. Potter (1978). 
1729 England Norfolk Storm surge. Lamb (1980). 
395 
1732 Sep North Sea Storm surge. Potter (1978). 
1736 Feb England London and North Sea Storm surge and coastal flooding. Potter 
(1978). 
1736 Feb 16 England Thames estuary Storm surge Brazell (1968), Lamb (1991). 
Pre-changeover date hence discrepancy. 
1736 Feb 27 England Lincolnshire and East Anglia Storm surge. Lamb (1980). 
1736 Nov 24 Germany Schleswig-Holsteinwest coast and Hamburg Coastal flood. 
Gram-Jensen (1985). 
1736 Dec 24 England London and North Sea Storm surge and coastal flooding. 
Potter (1978), Lamb (1991). Pre-changeover date. 
1738 England London and North Sea Storm surge and coastal flooding. Potter 
(1978). 
1739 England Norfolk Storm surge. Lamb (1980). 
1740Dec England Norfolk town of Dunwich completely destroyed Storm surge.
Lamb (1980). 
1741 Denmark Limfjorden Coastal flood. Gram-Jensen (1985). 
1742 Jan 8 Germany Holstein Baltic coast Coastal flood. Gram-Jensen (1985). 
1744 England Scilly Isles Severe coastal flooding. Foster et at (1991). 
1744 Dec 20 Denmark Sailing Localised coastal flood. Gram-Jensen (1985). 
1744 Dec 25 Denmark Avnede Coastal flood. Gram-Jensen (1985). 
1745 Apr 16 Germany Hasseldorfer Marsch and the Elbe Coastal flood. 
Gram-Jensen (1985). 
1747 Feb 26-28 Germany Assens Localised coastal flood. Gram-Jensen (1985). 
1747 Oct England London and North Sea Storm surge and coastal flooding. Potter 
(1978). 
1749 Jan England London and North Sea Storm surge and coastal flooding. Potter 
(1978). 
1750 Jan Ireland Cork Storm surge. Potter (1978). 
1751 Sep 11-12 Germany Schleswig-Holstein west coast and HamburgCoastal flood and 
few casualties. Gram-Jensen (1985), Lamb (1991). 
1753 Mar England Thames estuary and North Sea Storm surge and coastal 
flooding. Potter (1978). 
1755 Nov 1 England Scilly Isles and Plymouth, Stonehouse Lake Coastal flooding 
and deposition of marine sand (Lisbon earthquake). Foster at al. (1991). 
1756 Jan 20-21 Germany Husum and Denmark Tonder Coastal flood. Gram-Jensen(1985). 
396 
1756 Oct 7 Germany, Schleswig-Holstein Hamburg and Tonningenwest coast. 
Large coastal flood. Gram-Jensen (1985), Lamb (1991). 
1757 Jan 19 Germany Schleswig-Holsteinwest coast Coastal flood and some damage 
to dykes. Gram-Jensen (1985). 
1757Mar Germany Pelworm Coastal flood. Gram-Jensen (1985). 
1760 Jan 1 Denmark Ribe Coastal flood. Gram-Jensen (1985). 
1760 Oct 13 Germany Karisrunde Large coastal flood. Gram-Jensen (1985). 
1760 Dec Denmark Nissum Fjord Coastal flood. Gram-Jensen (1985). 
1763 Dec 30-31 Denmark, Randerup, Stor and Limfjorden Coastal flood. 
Gram-Jensen (1985). 
1764Dec 31 Denmark Vester Vedsted Coastal flood. Gram-Jensen (1985). 
1775 Nov 15 Netherlandssouth-west and Germany Storm surge and coastal 
flooding. Van Malde (1992). 
1776 Nov 21 Netherlands south-west Storm surge and coastal flooding. 
Van Malde (1992). 
1779 North Sea Storm surge. Potter (1978). 
1781 Dec 30 Denmark Holmsland Coastal flood. Gram-Jensen (1985). 
1783 Sep 7 Denmark Harboore Coastal flood. Gram-Jensen (1985). 
1785 Oct 30 Denmark Copenhagen and Elsinore Large coastal flood. Gram-Jensen 
(1985). 
1788 Jan 25 Germany, the Elbe, Hamburg, Cuxhaven Wesselburen and Galmsbull 
Coastal flood. Gram-Jensen (1985). 
1791 England Thames estuary and London, Storm surge Brooks and 
Glasspoole (1928), Brazell (1968). 
1791 Feb England London Storm surge and coastal flooding. Potter (1978). 
1791 Mar 21-22 Germany, the Ditmarshes, the Eiderand Hamburg Large coastal flood 
and some dykes breached. Gram-Jensen (1985). 
1791 Mar 22 Germany Hamburg Storm surge. Lamb (1977), Lamb (1991). 
1791 Oct North Sea Storm surge. Potter (1978). 
1792 or 1793 German North Sea Exceptionally high storm tides. Rohde (1978). 
1792 Dec 7-8 Denmark, Saby and Algade, Germany Hamburg Coastal flood. 
Gram-Jensen (1985), Lamb (1991). 
1792 Dec 10-11 Germany, Schleswig-Holstein coast, the Elbe, Hamburg andwest 
Altona, the Ditmarshes and other places Coastal flood Gram-Jensen 
(1985), Lamb (1991). 
1792 Dec 11 Germany Hamburg Storm surge. Lamb (1977). 
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1793 Feb 27 North Sea Storm surge. Potter (1978). 
1793 Mar 3 Germany, Schleswig-Holstein coast, the Elbe, Hamburg, thewest 
Ditmarshes, and Pelworm Large coastal flood Gram-Jensen (1985). 
1793 Oct North Sea Storm surge. Potter (1978). 
1794 Jan 24-26 Germany, Schleswig-Holstein west coast, the Ditmarshes, Eidersted 
and Pelworm Large coastal flood Gram-Jensen (1985). 
1794 Oct Ireland Cork Storm surge. Potter (1978). 
1796Jan 29 England Bristol Channel Storm surge. Potter (1978). 
1796 Dec North Sea Storm surge. Potter (1978). 
1798 Sep or Oct North Sea and the Channel Storm surge. Potter (1978). 
1799 England Humberside Storm surge. Seymour (1974). 
19TH CENTURY 
1800Nov 4 Denmark Hvalspund Localised coastal flood. Gram-Jensen (1985). 
1801 Oct 19 North Sea Storm surge. Potter (1978). 
1805 England Norfolk Localised storm surge. Jensen (1953). 
1806 England Humberside Localised storm surge. Bateson (1895). 
1806 Germany Delfzijl Storm surge. Van Malde (1991). 
1806 Oct or Nov Denmark Jaegerspris Localised coastal flood. Gram-Jensen (1985). 
1806 Dec 24-26 Denmark, Lokken, Kronberg, Jaegerspris and Germany Schleswig 
west flood. Gram-Jensen (1985).-Holstein coast Large coastal 
1807 Denmark Hovvig Coastal flood. Gram-Jensen (1985). 
1807 Germany Delfzijl Storm surge. Van Malde (1992). 
1807 Nov 30 North Sea Storm surge. Potter (1978). 
1808 Jan 15 Netherlands south-west and Germany Storm surge and coastal 
flooding. Van Malde (1992). 
1809 Germany Delfzijl Storm surge. Van Malde (1992). 
1809 Feb 18-19 Germany Schleswig-Holstein west coast Coastal flood and some damage 
to dykes. Gram-Jensen (1985). 
1809 Oct 16 England Payham Harbour Storm surge. Heron-Allen(1911). 
1810 Nov 10 North Sea Storm surge. Potter (1978). 
1801 Oct 19 England East coast and London North Sea Storm surge and coastal 
flooding. Potter (1978). 
1817 Denmark Agger Coastal flood. Gram-Jensen (1985). 
1817 Jul England Norfolk and Wells Marshes Localised storm surge. Jensen (1953), 
Steers et al. (1979). 
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1818 Jan 15-16 
1820 
1820 Mar 2 
1820 Oct 22 
1821 Oct 
1821 Dec 1-4 
1824 
1824 
1824 Nov 2-3 
1824 Nov 12-15 
1824 Dec 17-27 
1825 
1825 Feb 3-5 
1825 Feb 3-4 
1825 Feb 3-4 
1825 Feb 3-4 
1825 Nov 11 
1825 Nov 27-28 
1828 Feb 
1828 Oct 17 
1829 Nov 23 
1832 Jan 7-8 
1833 
1833 Nov 2 
Denmark, Agger, Blokhus, Leso and Ribe Coastal flood. Gram-Jensen 
(1985). 
England Scilly Isles Severe coastal flooding. Foster et aL (1991). 
England East coast and North Sea Storm surge and coastal floods, 
highest level between 1791 and 1877. Potter (1978). 
England Payham Harbour Storm surge. Heron-Allen (1911). 
Denmark Ribe Coastal flood. Gram-Jensen (1985). 
Denmark Ribe and Germany North Friesland Coastal flood. 
Gram-Jensen (1985). 
Denmark Rungsted Coastal flood. Gram-Jensen (1985). 
Germany Delfzijl Storm surge. Van Malde (1992). 
Denmark, Ribe and Germany, Schleswig-Holsteinwest coast Coastal 
flood and many livestock drowned. Gram-Jensen (1985). 
Germany Schleswig-Holstein west coast Coastal flood. 
Gram-Jensen (1985). 
Denmark Ribe and Germany, Schleswig-Holstein west coast and 
Cuxhaven Coastal flood. Gram-Jensen (1985). 
Denmark, Lolland and Rodby Large coastal flood. Gram-Jensen 
(1985). 
Germany, Schleswig-Holstein west coast, Dangast, Cuxhaven and 
Hamburg Denmark, Jutland and Ribe, the Netherlands, Holland and 
North Sea coasts Large Coastal flood and 800 casualties. Gram-Jensen 
(1985), Lamb (1985), Lamb (1991). 
German North Sea Flooded much land and 800 lives lost. Rohde (1978). 
Germany, Denmark, England, Norfolk Storm surge Jensen (1953), 
Lamb (1977) and Fuhrboter (1978). 
Netherlands south-west and Germany, Delfzijl Storm surge and 
coastal flooding. Van Malde (1992). 
Denmark Ringkobing Fjord and Nissum Fjord Coastal flood. 
Gram-Jensen (1985). 
Denmark, Ringkobing Fjord and Nissum Fjord, Limfjorden, Germany, 
Schleswig-Holstein west coast and the Elbe Coastal flood. 
Gram-Jensen (1985). 
Denmark Saeby Coastal flood. Gram-Jensen (1985). 
Denmark Lolland southern part Large coastal flood. Gram-Jensen (1985). 
England Payham Harbour Storm surge. Heron-Allen (1911). 
Denmark Limfjorden and Oddersund Coastal flood. Gram-Jensen (1985). 
Wales north and England Lancashire coasts Coastal flood. Tooley (1985). 
Germany North Sea coasts and Cuxhaven Coastal flood. Gram-Jensen 
(1985). 
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1834 Mar 10 Denmark, Limfjorden, Logstor and Hjarbek Coastal flood. 
Gram-Jensen (1985). 
1834 Oct 17-18 Germany North Sea coasts and Cuxhaven Large coastal flood. 
Gram-Jensen (1985). 
1835 Nov 18 Germany Schleswig-Holstein west coast Large coastal flood. 
Gram-Jensen (1985), Lamb (1991). 
1835 Dec 19 Germany the Baltic coast and Flensburg Coastal flood. Gram-Jensen 
(1985). 
1836 Feb North Sea Storm surge. Potter (1978). 
1836 Dec 26 Germany, Schleswig-Holstein, the Baltic coast, Lubeck and Schleswig 
Large coastal flood. Gram-Jensen (1985). 
1840 Nov 13 England Payham Harbour Storm surge. Heron-Allen (1911). 
1844 Sep 18-19 Germany the Frisian marshland Coastal flood and some livestock 
drowned. Gram-Jensen (1985). 
1845 Oct 21 Germany Schleswig-Holstein west coast and Husum Large Coastal 
flood. Gram-Jensen (1985). 
1850 England Scilly Isles Severe coastal flooding. Foster at aL (1991). 
1850 Jan North Sea Storm surge. Potter (1978). 
1850 Sep 19-20 Germany the Eider and Denmark Tonder Coastal flood. 
Gram-Jensen (1985). 
1850 Sep 26 Denmark Tonder Coastal flood. Gram-Jensen (1985). 
1850 Oct 25-26 Germany Hedeby Coastal flood. Gram-Jensen (1985). 
1850 Nov 5-6 Germany the Eider and Fohr Coastal flood. Gram-Jensen (1985). 
1850 Nov 7-8 Germany Fohr Coastal flood. Gram-Jensen (1985). 
1852 Denmark Asko Coastal flood. Gram-Jensen (1985). 
1852 Jan 9-12 Germany the Frisian Islands and Denmark Tonder and Ribe Coastal 
livestock drowned. Gram-Jensenflood, one casualty and some 
(1985). 
1852 Nov 17 England, Thames estuary, London and North Sea Storm surge, 
coastal and river flooding. Potter (1978), Brazell (1968). 
1853 or 1854 North Sea Storm surge. Potter (1978). 
Feb 
1855 Jan 1-2 Germany, Schleswig-Holstein the west coast, Husum, the Elbe and 
Hamburg, Denmark, Asko, Roskilde Fjord and Lolland, the Netherlands 
Holbak Coastal flood. Gram-Jensen (1985), Lamb (1991). 
1858 Jan 21 Denmark Lolland south west part Coastal flood. Gram-Jensen (1985). 
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1859 Feb North Sea Storm surge. Potter (1978). 
1860 Sep 23-24 Germanythe Marshlands and Denmark Ribe Large coastalflood, some 
casualties and some livestock drowned. Gram-Jensen (1985). 
1861 Nov 16 Denmark Randers Coastal flood. Gram-Jensen (1985). 
1862 Denmark Agger and Limfjorden Coastal flood. Gram-Jensen (1985). 
1862 Dec Netherlands Holbak Localised coastal flood. Gram-Jensen (1985). 
1862 Dec 26 Netherlands Tarbak and Saltbak Vig, Denmark Limfjorden Coastal 
flood. Gram-Jensen (1985). 
1863 Dec 23 Denmark Falster north coast Coastal flood. Gram-Jensen (1985). 
1865 Jan 29 Ireland Cork Coastal flooding. Hickey (1990). 
1866 or 1867 Netherlands Saltbak Vig Coastal flood. Gram-Jensen (1985). 
Win 
1867 May 13 Denmark Abenra Coastal flood. Gram-Jensen (1985). 
1867 Nov Netherlands Saltbak Vig Coastal flood. Gram-Jensen (1985). 
1867 Dec 30 Germany,Schleswig-Holstein, Lubeck and Travemunde Large coastal 
flood. Gram-Jensen (1985). 
1868 Feb North Sea Storm surge. Potter (1978). 
1868 Feb 2 Denmark, Nykobing mors, Hojen, Ho and Harboore Coastal flood. 
Gram-Jensen (1985). 
1868 Nov 9-10 Denmark Chriastianso Coastal flood. Gram-Jensen (1985). 
1869Jan 30 Ireland Cork Coastal and river flooding. Hickey (1990). 
1869Sep 9 Ireland Cork Coastal and river flooding. Hickey (1990). 
1872 Nov 12-13 Denmark Lolland and Germany, Schleswig-Holstein, Lubeck, 
Travemunde,Kiel, Eckemforde, Schleswig and Flensburg eastern 
coasts Large coastal flood. Gram-Jensen (1985). 
1874 Oct North Sea Storm surge. Potter (1978). 
1874 Oct 22-23 DenmarkLimfjorden and Harboore and Germany Schleswig-Holstein 
west coast Large coastal flood. Gram-Jensen (1985). 
1874 or 1875 North Sea Storm surge. Potter (1978). 
Mar 
1875 Sep 26-27 Ireland Cork Coastal and river flooding. Hickey (1990). 
1875 Nov 13 Ireland Cork Coastal and river flooding. Hickey (1990). 
1875 Nov 15 EnglandThames estuary Storm surge. Brooks and Glasspoole (1928). 
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1877 Jan North Sea Storm surge. Potter (1978). 
1877 Jan 2 England Thames estuary Large storm surge. Brooks and Glasspoole (1928). 
1877 Jan 2 England Thames estuary and London Large storm surge, Coastaland 
river flooding. Brazell (1968). 
1877 Oct North Sea Storm surge. Potter (1978). 
1877 Nov England, East coast, East Anglia and Essex, North Sea Storm surge and 
coastal floods. Potter (1978). 
1881 Jan 18 England Thames estuary and London Storm surge and coastal flooding. 
Brooks and Glasspoole (1928), Brazell (1968). 
1881 Mar 3 Ireland Cork Coastal and river flooding. Hickey (1990). 
1881 Oct 15 Denmark Ribe and Jutland, Germany the Marshlands. Large coastal 
flood and many livestock drowned. Gram-Jensen (1985), Lamb (1991). 
1881 Oct 23 Ireland Cork Coastal and river flooding. Hickey (1990). 
1882 Apr 30 Denmark Jutland west coast and Ribe Coastal flood. Gram-Jensen (1985). 
1883 Denmark Coastal flood. Gram-Jensen (1985). 
1883 North Sea Storm surge. Potter (1978). 
1883 Mar 11 England Lincolnshire and Fenland Storm surge. Lamb (1977), 
Steers at al. (1979). 
1883 Nov 3-6 Denmark, the Little Belt, Randers and Vordingborg Large coastal flood. 
Gram-Jensen (1985). 
1884 Oct 28 Denmark Itzehoe Coastal flood. Gram-Jensen (1985). 
1890 Nov 25 Germany Schleswig-Holstein Baltic coast Large coastal flood. 
Gram-Jensen (1985). 
1892 Oct 26 Ireland Cork Coastal and river flooding. Hickey (1990). 
1892 Nov 6 Ireland Cork Coastal flooding. Hickey (1990). 
1893 Nov 20 Germany Schleswig-Holstein Baltic coast and Lubeck Coastal flood. 
Gram-Jensen (1985). 
1894 Belgium Flanders and Netherlands coasts Storm surge. Boorman (1953). 
1894 Feb 10-13 Germany and Denmark, Ribe and Jutland Coastal flood. Lamb (1991). 
1894 Dec 11 Germany, Schleswig-Holsteinwest coast and Denmark, Esbjerg, Fano 
and Ribe Large coastal flood and many trees felled. Gram-Jensen (1985). 
1895 Dec 5-8 Germany Schleswig-Holstein and Cuxhaven, Denmark, Jutland west 
coasts and Limfjorden Large coastal flood. Gram-Jensen (1985). 
1896 North Sea Storm surge. Potter (1978). 
1896 Oct 7 Ireland Cork Coastal and river flooding. Hickey (1990). 
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1896 Oct 8 
1896 Oct 9 
1897 Nov 
1897 Nov 28-29 
1898 Mar 24-25 
1899 Feb 10 
1899 Feb 12 -13 
20TH CENTURY 
1901 
1904 Apr 6 
1904 Dec 30-31 
1906 
1906 
1906 Mar 12-13 
1907 
1907 
1909 Apr 21 
1909 Dec 3-4 
1910 Dec 16 
1911 Nov 5-6 
1912 Feb 5-8 
1912 Aug 
1912 Aug 26-27 
1913 Dec 30-31 
1914 Jan 10 
1915 Feb 3 
England, Blackpool and Wales, Towyn Coastal flooding. 
Dumfries and Galloway Standard (1896). 
Ireland Cork Coastal and river flooding. Hickey (1990). 
England, Norfolk, Blakeney Point Storm surge and coastal flooding. 
Carey and Oliver (1918). 
England, North Norfolk, Essex and Kent Large storm surge. Lamb (1977), 
Jensen (1953), Lamb (1991). 
Germany Schleswig-Holstein Baltic coast and Travemunde Coastal flood. 
Gram-Jensen (1985). 
Ireland Cork Coastal and river flooding. Hickey (1990). 
Ireland Cork Coastal and river flooding. Hickey (1990). 
Germany Delfzijl Storm surge. Van Malde (1992). 
Denmark Blavand Large coastal flood. Gram-Jensen (1985). 
Germany, Denmark, Sweden, the Baltic coasts over 30 locations Large 
coastal flood. Gram-Jensen (1985). 
Belgium Flanders and Netherlands coasts Storm surge. Boerman (1953). 
Germany, Delfzijl Storm surge. Van Malde (1991). 
Germany North Sea coast, East Frisian coast, Schleswig-Holstein west 
coast, England Norfolk Gram-Jensen (1985),Large coastal flood. 
Lamb (1991). 
England East Anglia and Horsey Gap Storm surge.Jensen (1953). 
Wales north and England Lancashire coasts Coastal flood. Tooley (1985). 
Ireland Cork Coastal flooding. Hickey (1990). 
Denmark, west coast of southern Jutland and Ribe, Germany 
Coastal flood Gram-Jensen (1985), Lamb (1991). 
England Payham Harbour Storm surge. Heron-Allen (1911). 
Denmark Ribe and Vester Vedsted Large coastal flood. Gram-Jensen 
(1985). 
Ireland Cork Coastal and river flooding. Hickey (1990). 
England East Anglia Storm surge and coastal flood. Potter (1978). 
England Norfolk Localised storm surge. Steers et al. (1979). 
Germany Schleswig-Holstein Baltic coast and Travemunde Coastal 
flood. Gram-Jensen (1985). 
Germany Schleswig-Holstein Baltic coast and Kiel Coastal flood. 
Gram-Jensen (1985). 
Ireland Cork Coastal and river flooding. Hickey (1990). 
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1916 Jan 13 Germany North Sea coast Coastal flood. Gram-Jensen (1985). 
1916 Jan 13-16 Netherlands, Belgium, Flanders, England, Essex, Kent and Humberside 
Storm surge. Boerman (1953), Dines (1929). 
1916 Feb 2 Germany North Sea coast and Husum Coastal flood. Gram-Jensen (1985). 
1916 Feb 16 Germany Schleswig-Holstein, Denmark Jutland Coastal flood. Lamb (1991). 
1916 Sep 14 England Norfolk and Blakeney Point Storm surge and coastal flooding. 
Carey and Oliver (1918). 
1921 Nov 1 England Kent Storm surge. Brooks and Glasspoole(1928), Dines (1929). 
1921 Nov 7 Germany Schleswig-Holstein Baltic coast and Kiel Coastal flood. 
Gram-Jensen (1985). 
1922 Jan 1 England Southend Localised storm surge. Bowden (1953). 
1922 Apr 14 Ireland Cork Coastal and river flooding. Hickey (1990). 
1922 Oct 11 England Essex and Kent Storm surge. Dines (1929). 
1923 Sep 8 Denmark Rejsby and Esbjerg Large coastal flood. Gram-Jensen (1985). 
1924 England Scilly Isles Severe coastal flooding. Foster et aL (1991). 
1924 Mar 23 Ireland Cork Coastal and river flooding. Hickey (1990). 
1925 Nov 1 Ireland Cork Coastal and river flooding. Hickey (1990). 
1926 Jan 31 Ireland Cork Coastal and river flooding. Hickey (1990). 
1926Feb 14 Ireland Cork Coastal and river flooding. Hickey (1990). 
1926 Oct 9-12 Germany North Sea coast and Tonningen Coastal flood. Gram-Jensen 
(1985). 
1926 Oct 10 England Humberside and Kent Storm surge. Dines (1929). 
1926 Nov 19-21 Ireland Cork Coastal flooding. Hickey (1990). 
1927 Wales north and England Lancashire coasts Coastal flood. Tooley (1985). 
1927 Mar 22 Ireland Cork Coastal and river flooding. Hickey (1990). 
1927 Oct 28-29 Wales Cardigan Bay, England Mersey and Lancashire Coastal flooding 
and many cattle drowned. Lamb (1991). 
1927 Oct 28-29 England Fylde coast and FleetwoodCoastal flooding. Harris (1970). 
1927 Dec 26 England Thames estuary Storm surge. Brooks and Glasspoole (1928). 
1928 Denmark Darum Coastal flood. Gram-Jensen (1985). 
1928 Jan 6-7 England Thames estuary and Norfolk Storm surge and coastal and river 
flooding, and 14 casualties. Bowden (1953), Brazell (1968). Brooks and 
Glasspoole (1928), Lamb (1977) and Jensen (1953), Lamb (1991). 
1928 Apr 8 Ireland Cork Coastal and river flooding. Hickey (1990). 
1928 May 2 Ireland Cork Coastal and river flooding. Hickey (1990). 
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1928 Nov 24 Denmark Jutland Coastal flooding. Lamb (1991). 
1929 Jan 16 England Southend Storm surge. Corkan (1948). 
1929 Dec 4 Ireland Cork Coastal and river flooding. Hickey (1990). 
1929 Dec 22 England Southend Localised storm surge. Corkan (1948). 
1930 Nov 5 Ireland Cork Coastal and river flooding. Hickey (1990). 
1930 Nov 8 England Southend Storm surge. Corkan (1948), Rossiter (1959). 
1931 Mar 6 Ireland Cork Coastal and river flooding. Hickey (1990). 
1931 Nov 3 Ireland Cork Coastal and river flooding. Hickey (1990) 
1931 Nov 7 Ireland Cork Coastal and river flooding. Hickey (1990) 
1931 Nov 9-10 Ireland Cork Coastal and river flooding. Hickey (1990). 
1931 Nov 9-11 England, Sussex, Winchelsea, Rye, Isle of Wight and Freshwater Bay 
Coastal flood. Lamb (1991). 
1931 Dec 28 England Southend Localised storm surge. Corkan (1948), Rossiter (1959). 
1932 Sep 4 England Southend Storm surge. Corkan (1948), Rossiter (1959). 
1932 Dec 31 Ireland Cork Coastal and river flooding. Hickey (1990). 
1933 Jan 3 England Humberside Storm surge. Rossiter (1959). 
1933 Oct 11 England Humberside Storm surge. Rossiter (1959). 
1934 Jan 18 England Southend Localised storm surge. Corkan (1948), Rossiter (1959). 
1934 Apr 13 Ireland Cork Coastal flooding. Hickey (1990). and river 
1934 Apr 15 Ireland Cork Coastal and river flooding. Hickey (1990). 
1934 Dec 9 Ireland Cork Coastal and river flooding. Hickey (1990). 
1935 Feb 6 England Southend Localised storm surge. Corkan (1948). 
1935 Mar 2-3 Germany Schleswig-Holstein Baltic coast and Flensburg Coastal flood. 
Gram-Jensen (1985). 
1935 Sep 16 Ireland Cork Coastal and river flooding. Hickey (1990). 
1935 Sep 16 England Storm surge. Heaps (1983), Harris (). 
1936 Jan 5 Ireland Cork Coastal and river flooding. Hickey (1990). 
1936 Feb 9 Germany Schleswig-Holstein Baltic coast Coastal flood. Gram-Jensen 
(1985).
1936 Feb 9-10 Ireland Cork Coastal and river flooding. Hickey (1990). 
1936 Mar 22-25 Ireland Cork Coastal and river flooding. Hickey (1990). 
1936 Apr 22 England Southend Localised storm surge. Corkan (1948). 
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1936 Sep 3 Ireland Cork Coastal and river flooding. Hickey (1990). 
1936 Oct 18 Germany North Sea coast Large storm surge and coastal flood. 
Gram-Jensen (1985), Lamb (1991). 
1936 Oct 18 England Southend Localised storm surge. Corkan (1948). 
1936 Oct 27 Germany, North Sea coast, Schleswig-Holstein,Denmark Ribe Large 
coastal flood. Gram-Jensen (1985). 
1936 Oct 31 England Southend Localised storm surge. Corkan (1948). 
1936 Nov 30-Dec 1 England East Anglia Storm surge. Lamb (1977), Lacey (1937). 
1937 Jan 27-28 Ireland Cork Coastal and river flooding. Hickey (1990). 
1937 Mar 17 Ireland Cork Coastal and river flooding. Hickey (1990). 
1937 Nov 20 England Southend Localised storm surge. Corkan (1948). 
1938 Jan 15 Ireland Cork Coastal and river flooding. Hickey (1990). 
1938 Jan 17 England Southend Localised storm surge. Corkan (1948). 
1938 Jan 18 Ireland Cork Coastal and river flooding. Hickey (1990). 
1938 Feb 12-13 England East Anglia and Southend Storm surge. Corkan (1948), Lamb 
(1977), Jensen (1953) and Steers (1953). 
1938 Sep 22 Ireland Cork Coastal and river flooding. Hickey (1990). 
1938Nov 24 Germany North Sea coast, Denmarksouthern Jutland Coastal flood. 
Gram-Jensen (1985), Lamb (1991), Harris (1970). 
1939 Feb 6 Ireland Cork Coastal and river flooding. Hickey (1990). 
1939 Nov 7 Ireland Cork Coastal and river flooding. Hickey (1990). 
1940 Feb 26 Ireland Cork Coastal and river flooding. Hickey (1990). 
1941 Nov 13 Germany, Schleswig-HolsteinBaltic coast, Travemunde and Flensburg 
Coastal flood. Gram-Jensen (1985). 
1941 Dec 27-28 Germany, Schleswig-Holstein Baltic coast, Travemunde and Flensburg 
Coastal flood. Gram-Jensen (1985). 
1944 Germany, Delfziji Storm surge. Van Malde (1992). 
1944 Feb 4 Netherlands, Ems Large coastal flood. Gram-Jensen (1985). 
1945 Dec 17-19 Ireland Cork Coastal and river flooding. Hickey (1990). 
1945 Dec 21-22 Ireland Cork Coastal and river flooding. Hickey (1990). 
1946 Dec 10 Ireland Cork Coastal and river flooding. Hickey (1990). 
1947 England the Fens Coastal Flood. Dudley-Smith (1991). 
1947Jan 5 Ireland Cork Coastal and river flooding. Hickey (1990). 
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1947 Jan 8 Ireland Cork Coastal and river flooding. Hickey (1990). 
1947 Feb 7 Ireland Cork Coastal and river flooding. Hickey (1990). 
1947 Mar 15 England Storm surge. Heaps (1983), Harris (1970). 
1947 Apr 23 Ireland Cork Coastal and river flooding. Hickey (1990). 
1948 Jan 30 Ireland Cork Coastal and river flooding. Hickey (1990). 
1948 Dec 1 Ireland Cork Coastal and river flooding. Hickey (1990). 
1949 Jan 8 England coasts and North Norfolk Storm surge. Lamb (1977), Steers 
(1953). 
1949 Jan 8 England, Netherlands, Belgium, Germany and Denmark coasts Storm 
surge. 
Reynolds (1953). 
1949 Feb 9-10 Germany, North Sea coast, Husum, Wadden Sea, Oldenburg and East 
Friesland Coastal flood. Gram-Jensen (1985), Lamb (1991). 
1949 Mar 1 England coasts and North Norfolk Storm surge. Lamb (1977), Steers 
(1953). 
1949 Oct 23-26 DenmarkRibe and CopenhagenCoastal flood. Lamb (1991). 
1949 Oct 25 Ireland Cork Coastal and river flooding. Hickey (1990). 
1950 Sep 13 Ireland Cork Coastal and river flooding. Hickey (1990). 
1953 Jan 31 England, Lincolnshire, East Anglia, Essex and Thames estuary, 300 
casualties and Netherlands Major storm surge and coastal flooding. 
Lamb (1977), Rossiter (1959), Brazell (1968), Harris (1970). 
1953 Jan 31 England the Fens Coastal flood. Dudley-Smith (1991). 
1953 Jan 31- Netherlands, Belgium, England Large coastal flood and 2,100 
Feb 1 casualties. Gram-Jensen (1985), Lamb (1991). 
1953 Feb 1 Netherlands 500,000 acres flooded, 1783 lives lost, 35,000 
livestock drowned, 47,300 buildings damaged of which 9,215 badly 
damaged or destroyed, total damage 250 million dollars. Anon 1953. 
1953 Feb 1 Netherlands south-west Storm surge and coastal flooding. Van Malde 
(1992). 
1953 Feb 1 Netherlandsand England Coastal flooding and 2,000 casualties. Lamb 
(1991). 
1953 Sep 23-25 Ireland Cork Coastal and river flooding. Hickey (1990). 
1953 Oct 23 Ireland Cork Coastal flooding. Hickey (1990). 
1954 Jan 3 England coasts Localised storm surge. Rossiter (1959). 
1954Jan 4 Germany, Schleswig-Holstein Baltic coast, Travemunde, Kiel and 
Flensburg Coastal flood. Gram-Jensen (1985). 
1954 Oct 6-7 England coasts Localised surge. Rossiter (1959).storm 
1954 Nov 11 Ireland Cork Coastal flooding. Hickey (1990). 
1954 Nov 28-29 Ireland Cork Coastal and river flooding. Hickey (1990), 
Harris (1970). 
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1954 Dec 4-5 England coasts Localised storm surge. Rossiter (1959). 
1954 Dec 23 Netherlands Ems and GermanyJade and Weser Coastal flooding. 
Gram-Jensen (1985), Lamb (1991). 
1955 Mar 25 Ireland Cork Coastal flooding. Hickey (1990). and river 
1955 Oct 6-7 England coasts Localised (1959).storm surge. Rossiter 
1955 Oct 15-17 England coasts Localised storm surge. Rossiter (1959). 
1955 Nov1-3 Ireland Cork Coastal and river flooding. Hickey (1990). 
storm1955 Dec 8 England coasts Localised surge. Rossiter (1959). 
1956 Jan 17-21 England coasts Localised storm surge. Rossiter (1959). 
1956 Mar 2 England coasts Localised storm surge. Rossiter (1959). 
1956 Mar 25 Ireland Cork Coastal and river flooding. Hickey (1990). 
1956 Sep 5 Ireland Cork Coastal and river flooding. Hickey (1990). 
1957 Mar 17 Ireland Cork Coastal flooding. Hickey (1990). 
1957Sep 24 Ireland Cork Coastal and river flooding. Hickey (1990). 
1958 Mar 23 Ireland Cork Coastal and river flooding. Hickey (1990). 
1959 Nov 29 Ireland Cork Coastal flooding. Hickey (1990). 
1960 Jan 14 Germany Schleswig-Holstein Baltic coast and Kiel Coastal flood. 
Gram-Jensen (1985). 
1960 Feb 26 Ireland Cork Coastal and river flooding. Hickey (1990). 
1960 May 13 Ireland Cork Coastal and river flooding. Hickey (1990). 
1960 Aug 6 Ireland Cork Coastal and river flooding. Hickey (1990). 
1960 Oct 4-5 Ireland Cork Coastal and river flooding. Hickey (1990). 
1960 Nov 1 Ireland Cork Coastal and river flooding. Hickey (1990). 
1961 Mar 20-21 England coasts Localised storm surge. Steers et a!. (1979), Spink (1978). 
1961 Oct 22 Ireland Cork Coastal and river flooding. Hickey (1990). 
1961 Oct 24-25 Ireland Cork Coastal and river flooding. Hickey (1990). 
1962 Germany Delfzijl Storm surge. Van Malde (1992). 
1962 England Scilly Isles Severe coastal flooding. Foster et at (1991). 
1962 Jan 10 Ireland Cork Coastal and river flooding. Hickey (1990). 
Harris (1970). 
1962 Jan 13 Germany North Sea coast Coastal flood. Gram-Jensen (1985). 
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1962 Feb 16-17 German North Sea (All Saints Day Flood) Flooded much land. Rohde (1978). 
1962 Feb 16-17 Germany North Sea coast and Hamburg, Denmark west coast of 
southernJutland Large coastal flood, 350 casualties and many dykes 
breached. Gram-Jensen (1985), Lamb (1991). 
1962 Feb 16-17 German north-west, Hamburg and Oldenburg Storm surge. Fuhrboter 
(1978), Lamb (1977) and Lamb (1980), Harris (1970). 
1962 Mar 7-8 Ireland Cork Coastal and river flooding. Hickey (1990). 
1962 Aug 17 Ireland Cork Coastal flooding. Hickey (1990). 
1962 Sep 14 Ireland Cork Coastal flooding. Hickey (1990). 
1963 Oct 31- Ireland Cork Coastal and river flooding. Hickey (1990). 
Nov 1 
1963 Nov 3 Ireland Cork Coastal flooding. Hickey (1990). 
1964 Mar 16 Ireland Cork Coastal and river flooding. Hickey (1990). 
1965 Sep 25 Ireland Cork Coastal and river flooding. Hickey (1990). 
1966 Feb 7 Ireland Cork Coastal and river flooding. Hickey (1990). 
1966 Oct 13 Ireland Cork Coastal and river flooding. Hickey (1990). 
1966 Oct 17 Ireland Cork Coastal and river flooding. Hickey (1990). 
1967 Feb 23-24 Germany North Sea coast and Denmark Skallingen Large coastal 
flood and dyke breach. Gram-Jensen (1985). 
1967 Feb 27 Ireland Cork Coastal and river flooding. Hickey (1990). 
1967 Sep 4 England Blackpool Coastal flooding. Lamb (1991). 
1967 Oct 5 Ireland Cork Coastal and river flooding. Hickey (1990). 
1967 Oct 17-18 Denmark Skallingen Coastal flood and dyke breach. Gram-Jensen (1985). 
1967 Dec 3-4 GermanyNorth Sea coast Coastal flood. Gram-Jensen (1985). 
1968 Dec 21-22 Ireland Cork Coastal and river flooding. Hickey (1990). 
1969 Feb 19 England coasts Storm surge. Townsend (1979), Spink (1978). 
1969 Sep 29 England coasts Storm surge. Townsend (1979), Spink (1978). 
1969 Sep 29 England, Hull, North Norfolk, East Suffolk and Great Yarmouth 
Coastal flooding. Anon (1970). 
1970 England Humberside and Kent Storm surge. Heaps (1983). 
1970 Jan 8 Ireland Cork Coastal and river flooding. Hickey (1990). 
1973 Nov 13- Germany, North Sea coast and the Elbe, Husum, Tonningen, Elmshorn, 
Dec 17 Itzehoe and Hamburg Coastal floods. Gram-Jensen (1985). Lamb (1991). 
1973 Dec 3-4 Germany, Hamburg Storm surge. Lamb (1977), Lamb (1980). 
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1974 Jan 11-12 Ireland, Cork, Sligo and Waterford Coastal flooding. Hickey (1990), 
Lamb (1991). 
1974 Feb 10 Ireland, Cork Coastal and river flooding. Hickey (1990). 
1975 Jan 30 Ireland, Cork Coastal and river flooding. Hickey (1990). 
1976 Germany, Delfziji Storm surge. Van Malde (1992). 
1976 Jan 2-3 Germany, England Storm surge. Lamb (1980) and Steers et al. (1979), 
Heaps (1983). 
1976 Jan 3 Germany, North Sea coast, the Elbe and Hamburg, Denmark southern 
Jutland, Netherlands, Holland Large coastal flood and 60 casualties. 
Gram-Jensen (1985), Lamb (1991). 
1976 Jan 20-22 North Sea coast of Germany and Denmark southern Jutland Large 
coastal flood. Gram-Jensen (1985). 
1976Jan 29 Ireland Cork Coastal and river flooding. Hickey (1990). 
1976 Sep 23 Ireland Cork Coastal and river flooding. Hickey (1990). 
1977 Jan 20 Ireland Cork Coastal and river flooding. Hickey (1990). 
1977 Mar 10 Ireland Cork Coastal and river flooding. Hickey (1990). 
1978 Wales north and England, Lancashire coasts Coastal flood. Tooley (1985). 
1978 Jan 11-12 England Lincolnshire and the Wash Major storm surge. Lamb (1980), 
Steers et al. (1979), Heaps (1983). 
1978 Jan 11-12 England, Norfolk, Wells and Wisbech Coastal flood. Lamb (1991) 
1978 Feb 26 Ireland Cork Coastal and river flooding. Hickey (1990). 
1978 Dec 1 Ireland Cork Coastal and river flooding. Hickey (1990). 
1978 Dec 4 Ireland Cork Coastal and river flooding. Hickey (1990). 
1979 Oct 7 Ireland Cork Coastal and river flooding. Hickey (1990). 
1979 Oct 24 Ireland Cork Coastal and river flooding. Hickey (1990). 
1979 Dec 4-5 Norway, More, Romsdal, Trondelag and Nordland Coastal flood. Lamb 
(1991). 
1981 Nov 24 Denmark,North Sea coast of southern Jutland, Fano, Mano and 
Esbjerg Large coastal flood. Gram-Jensen (1985), Lamb (1991). 
1981 Dec 13 Ireland Cork Coastal and river flooding. Hickey (1990). 
1983 Feb 1 England, Filey, Scarborough, Mablethorpe and Lowestoft Coastal flood. 
Lamb (1991). 
1984 Nov 23 Ireland Cork Coastal and river flooding. Hickey (1990). 
1985 Feb 8 Ireland Cork Coastal and river flooding. Hickey (1990). 
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1985 Apr 6 Ireland Cork Coastal and river flooding. Hickey (1990). 
1987 Oct 16 Norway Tonsberg Coastal flood. Lamb (1991). 
1988 Mar 3-4 England Spurn Head cut off by coastal flood. Lamb (1991). 
1989 Dec England Scilly Isles Severe coastal flooding. Foster et a/. (1991). 
1989 Dec 16 Ireland, County Wexford, Cahore, Ballyconnigar and Rosslare Storm 
surge and coastal flooding. Callery (1990). 
1990 Dec 12 England Norfolk and southern East Anglia flooded, with normal sea levels 
rising by more than two yards. Cusick (1990). 
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APPENDIX 2 NW EUROPE COASTAL EROSION 
(EXCLUDING SCOTLAND) 
9TH CENTURY 
Germany Heligoland Very serious erosion of the island Lamb (1991). 
10TH CENTURY 
11TH CENTURY 
1164 Feb Germany Jadebusen Serious erosion of coast leading to the formation of 
this bay Lamb (1991). 
12THCENTURY 
1170 Netherlands Zuyder Zee Extension of Flevo Lacus by erosion Higgins (1933). 
13TH CENTURY 
1219 Jan Germany Hamburg to Jutland Very serious erosion of land Lamb (1991). 
1234 Wales Newgate Serious erosion of the beach Higgins (1933). 
1237 Netherlands Zuyder Zee Extension of Flevo Lacus by erosion Higgins (1933). 
1250 Netherlands Zuyder Zee Extension of Flevo Lacus by erosion Higgins (1933). 
1277 or Netherlands Dollart Zee Serious erosion of lower Ems basin, 30 villages
1287 destroyed Higgins (1933), Lamb (1991). 
1285 Netherlands Zuyder Zee Extensionof Flevo Lacus by erosion Higgins (1933). 
14TH CENTURY 
1316 Wales south Serious erosion of the marshes Higgins (1933). 
1362 Jan Germany Schleswig Very serious erosion of land. Lamb (1991). 
1395 NetherlandsZuyder Zee Extension of Flevo Lacus by erosion Higgins (1933). 
15TH CENTURY 
1421 Netherlands Zeeland Islands and Biesbosch Formation of islands due to 
erosion Higgins (1933), Jensen (1953). 
1432 NetherlandsErosion of dunes Gottschalk (1975). 
1436 Germany Nordstrand Island split in two due to erosion Lamb (1991). 
412 
16TH CENTURY 
1509 Netherlands Doolart Bay Very serious erosion leading to its expansion 
Lamb (1991). 
1513 Jul 7 Denmark Rudbol Erosion of unfinished dyke Gram-Jensen (1985). 
-1540 England Ravenspur completely eroded into the sea, three-quarters of 
Dunwich also eroded. Lamb (1980). 
17THCENTURY 
1608 England Dunwich further erosion Lamb (1980). 
1610 Mar 4 Germany Nordstrand and Rodemis Erosion of houses Gram-Jensen (1985). 
1611 Feb 2 Netherlands and Germany Oldenburg Erosion of newly reclaimed land 
Lamb (1991). 
1612 Dec 26 Germany Nordstrand, Moordreich Erosion of houses Gram-Jensen (1985). 
1617 Dec 15 Germany, the northern Ditmarshes, Brunsbuttel, Eddelak and St 
Margarethen Erosion of new dykes. Gram-Jensen (1985). 
1625 Mar 8 Netherlandsand GermanyOldenburg Erosion of newly reclaimed land 
Lamb (1991). 
1634 Oct Germany Nordstrand and Schleswig Serious erosion and loss of land. 
Lamb (1991). 
1639 Netherlands Schokland Island Much erosion of land Gottschalk (1977). 
1646 Netherlands Walcheren Island Serious dune erosion Gottschalk (1977). 
1663 Dec 31 Denmark, Holmsland, Klit and Argab Serious dune erosion, a large 
quantity of sand washed into inlet Gram-Jensen (1985). 
1665 England, Winterton, Waxham and Horsey Erosion of coastal dunes. 
Jensen (1953). 
1677 England Dunwich further erosion Lamb (1980). 
1680 Denmark the Skew and Hojen Erosion of houses Gram-Jensen (1985). 
1680 England Dunwich further erosion Lamb (1980). 
1682 Jan 26 NetherlandsSouth Holland Serious dune erosion Gottschalk (1977). 
1692 Dec 12 Germany Hasseldorf and Hasselau marshes Erosion of all the dykes 
Gram-Jensen (1985). 
18THCENTURY 
1702 England Dunwich further erosion Lamb (1980). 
1703 Dec 7-8 England Severn Erosion of coastal defences Lamb (1991). 
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1729 England Dunwich further erosion Lamb (1980). 
1739 England Dunwich Erosion of town completed Lamb(1980). 
1760 Jan 1 Denmark Harboore Serious dune erosion Gram-Jensen(1985). 
19TH CENTURY 
1800 Nov 4 Denmark Hvalspund Erosion of part of tongue of land Gram-Jensen (1985). 
1806 Dec 24 Germany Lokken Serious erosion of dunes and two houses 
Gram-Jensen (1985).-26 
1807 Denmark Howig Erosion of dunes Gram-Jensen (1985). 
1817 Jul England Horsey Gap Breaches of coastal defences Jensen (1953). 
1825 Nov 3-4 Denmark Ringkobing Fjorde Serious erosion of dunes Gram-Jensen (1985). 
1828 Feb Denmark Limfjorden Erosion of dunes Gram-Jensen (1985). 
1842-1882 Ireland Wexford coast Annual average erosion of 0.3 metres per year, in 
places it was 1-2 metres per year Quinn (1977). 
1849 England Spum Head Turned into island by a number of breaches of 
peninsula Nicholson-Lord (1991), Lamb (1991). 
1850 Oct 25 Germany Hedeby Erosion of palisades Gram-Jensen(1985). 
-26 
1859 England Romney Marsh Extensive erosion Oliver and Carey (1918). 
Denmark Limfjorden dunes leading 1862 Breach in coastal to serious erosion 
Bird (1974). 
1862 Dec 26 England Eccles erosion of coast exposing remnants of old settlement 
Lamb (1991).-27 
1869 England Romney Marsh Extensive erosion Oliver and Carey (1918). 
1881 Jan 18 England Canvey Island Destruction of 3 miles of sea-wall Brazell (1968). 
1894-1904 England Slapton and Hallsands Extensive erosion of beach 
Oliver and Carey (1918). 
1896 Oct 8 Wales Towyn and Feyrd Erosion of coastal railway embankment and sea 
wall Dumfries and Galloway Standard (1896). 
1897 England, Cley, Orfordness, Essex, Foulness and Canvey Island Serious 
breaches of coastal defences Jensen (1953). 
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20TH CENTURY 
1904 Apr 6 Denmark Blavand Serious erosion of dunes along a long stretch of coast 
Gram-Jensen (1985). 
1907 England Horsey Gap Erosion of coastal defences Jensen (1953). 
1927 Oct 28 Wales, Cardigan Bay and Portmadoc, England Fleetwood Erosion of coastal 
-29 defences and railway lines Lamb (1991). 
1936 Dec England Horsey Gap Erosion of beach and coastal dunes Jensen (1953). 
1938 Feb 12 England Horsey Gap Erosion of coastal defences Jensen (1953). 
1943-1973 Denmark, Klim and Vigso defencesErosion of coast and military Bird (1974). 
1949 Oct 23 England, East Sussex, Kent and Folkstone Erosion of coastal defences and 
other property along the coast. Lamb (1991). 
1953 Feb 1 England, East coast from Tees to Dover Serious destruction of coastal 
defences Brazell (1968). 
1960-1973 Denmark, Mons Klint, Sjallend north and Gedderser Odde Ongoing erosion 
Bird (1974).of cliffs 
1973 Denmark Stevns Klint and Hojerup Serious erosion of cliffs, old church 
partly undermined Bird (1974). 
1974-1991 England Spum Head. Erosion of 150 yards of parts of peninsula 
Nicholson-Lord (1991). 
1977 Ireland Baliyheigue Ongoing erosion of coastal dunes Quinn (1977). 
1978 England Spurn Head. Breach of road on peninsula Nicholson-Lord (1991). 
1978 Jan 11 England, Norfolk, the Fenland and Wells Erosion of coastal defences and 
coastal roads and one fatality Lamb (1991).-12 
1988 Mar 3-4 England, Spurn Head. Breach of 350 metres of road on peninsula 
Nicholson-Lord (1991), Lamb (1991). 
1989 Dec 16 Ireland County Wexford coastline Severe erosion Callery (1990). 
1990 Jan Ireland County Wexford coastline Further erosion Callery (1990). 
1990 Feb Ireland County Wexford coastline Further erosion Callery (1990). 
1991 England Mappleton Serious erosion threatening a village of 24 houses. 
Nicholson-Lord (1991). 
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APPENDIX 3 NW EUROPE COASTAL SAND 
MOVEMENTS (EXCLUDING SCOTLAND) 
8TH CENTURY 
700-799 England Truro (Cornwall) the church of St Pirannear Truro overwhelmedby 






Wales Kenfig a new church (Mawdlam)appears further inland due to the threat -1262 
of blown sand Clark (1910). 
14TH CENTURY 
1300 Wales Margam Burrows the Hermitage of Theodoric was quickly overwhelmed 
by sand Gray (1903). 
-1316 Wales Kenfig many pastures suffered serious damage due to blown sand 
Higgins (1933), Lamb (1991). 
1328 England Dunwich harbour filled up by blown sand Lamb (1980). 
1331 Dec 6 Wales Newborough Warren sand inundation due to a storm Ranwell (1959). 
1344-1480 Wales Kenfig a road was abandoned due to problems with blown sand and moved 
inland. Gray (1909), Lamb (1991). 
-1365 Wales Kenfig a large pool created because of the blocking of surface drainage 
due to accumulated sand (Clark 1910). 
1385 Wales Harlech port blocked up by drifting sand Lamb (1991). 
15TH CENTURY 
1400-1450 Wales Penmaen Burrows the sand has completely devoured a village its church 
fields Clark (1910).and cultivated 
1427 Denmark Jutland Blown sand event Lamb (1991). 
1436 Oct 31 Netherlands Blown sand associated with coastal flooding Gottschalk (1975). 
1-Nov 
1446 Apr 10 Netherlands Blown sand associated with coastal flooding Gottschalk (1975). 
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1449-1450 England Lytham Priory Reduced agricultural productivity of part of estate 
due to blown sand Tooley (1985). 
1478 Wales Pennardmoving sand was doing sufficent damageto cause rents to 
be reduced Davies (1928). 
1479 Denmark Jutland Blown sand event Lamb (1991). 
16TH CENTURY 
1514-1573. Wales River Ogmore considerable encroachment of sand requiring action by 
the Stradling family Higgins (1933). 
-1528. Wales At Pennard drifting sands covered and destroyed the church, vicarage, 
glebe and other lands Davies (1928). 
Wales Kenfig a vallage and castle on the east side of the Severn in ruins and -1538. 
choked with sand Higgins (1933). 
1570 England Norfolk and Suffolk Breckland inland drifting sand Lamb (1991). 
Netherlands Veluwe inland drifting sand Lamb (1991). 
1573 Wales Kenfig dunes travelled 3km inland Higgins (1933). 
-1578. Wales River Ogmore the road across the Lower Borowesobliterated by sand. 
Higgins (1933). 
17TH CENTURY 
1600 circa Faroes Saksun port blocked up by blown sand Lamb (1991). 
1600-1799 England Eccles the older village was lost to the sea and buried in sand Lamb 
(1991). 
1647 Netherlands Walcheren and Schouwen (Zeeland). Dune blow-outs 
Gottschalk (1977). 
1656 Netherlands Schouwen island in Zeeland. Blow-out of dunes associated with 
storms surge which also affected N.Germany and Denmark Gottschalk (1977). 
18TH CENTURY 
1725 Denmark Tibirke village abandoned due to drifting sand Lamb (1991). 
1745 Denmark Jaeren many farms affected by drifting sand Lamb (1991). 
1775 Denmark Skagen the local church covered by drifting sand Lamb (1980). 
Ireland Bannow town destroyed by drifting sand Quinn (1977). -1786 




1800-1809 Ireland Mizen Head massive sand movements Quinn (1977). 
Ireland Rosapenna village and mansion abandoned due to drifting sand Quinn-1806 
(1977). 
1816-1835 Ireland Ballysadare Bay hundreds of hectares of farmland lost to drifting sand 
Quinn (1977). 
1818 Wales Merthyr Mawr old church surrounded by fast drifting sand which began 
to accumulate within the church itself Higgins (1933). 
1822 Wales Candleston uncovery of a windmill and cross due to considerable 
movement of sand Higgins (1933). 
1835-1839 Ireland Rosapenna further townlands inundated by sand Quinn (1977). 
1835 England Truro or St Enodoch movement of sand revealedthe long hidden 
church Carey and Oliver (1918), Lamb (1991). 
1867/1868 Denmark Sejero Sogn the harbour filled with sand and seaweed and ruined 
Win Gram-Jensen (1985). 
1870 Denmark Jaeren one farms affected by drifting sand Lamb (1991). 
1890-1901 Wales Newton continual considerable movements of sand occurring 
Riley (1901). 
1893-1897 Wales Merthyr Mawr of violent wind storms caused significanta number 
movement of sand resulting in the exposure of the original land surface in 
many areas Higgins (1933). 
1899-1918 onto theWales To the east Of Rhyll constant encroachemnt of drifting sand 
town causing a serious and expensive nuisance to the tune of £4,481 over 
this time period Carey and Oliver (1918). 
20TH CENTURY 
1900-1909 Ireland Castlegregory some dwellingssubmergedby blown sand Quinn (1977). 
1906 Mar Denmark Ribe a storm of blown sand Lamb (1991). 
12-13 
1924 Aug- Wales Porthgawl Bay sand is being continually added to the seaward margin 
1931 Sep of the dune area Higgins (1933). 
Ireland Crookhaven, Kilbrittain, Garretstown and Youghal some drifting-1930 
of sand Quinn (1977). 
1930-1936 Ireland Horn Head drifting sand and blown sand threatened harbour, new road 
and boat house. Quinn (1977). 
1973 Denmark Skagen ongoing drifting dunes Bird (1974). 
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Appendix 4. The Calculation Of Spearman's Rank Order 
Correlation. 
This test statistic requires that you obtain the differences in the ranks of two variables 
and then sum the squareddifferencesusingthe equationbelow. 
(D 2)rs =1-6 
N (N2 1)-
where D= differences between ranks of corresponding values 
of X and Y and 
N= number of pairs of X, Y values 
The resulting score (between -1 and +1) must then exceed a critical value for the 
correlation to be significant. This critical value decreasesas the numbers of pairs of 
data (N) increases. 
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APPENDIX 5 SCOTTISH COASTAL FLOODS 
Part. 1 Description Of Database 
FLOOD NUMBER : 
DATE OF EVENT : 
Date given in Gregorian format unless otherwise stated. 
CAUSE OF ENEIýT 
A)TIDAL CONDITIONS : 
Table 3.14 Classification of Paleo-Tidal Regimes Associated with 
Individual Events. 
Type 1- Very Severe, very exceptional tides and water level heights with a return 
interval of 50 years or more. 
Type 2- Severe, exceptional tides and water level heights with a return interval of 
between 25 and 49 years. 
Type 3- Moderate exceptional tides and water levels with a return interval of between 
10 and 24 years.
Type 4- Normal high or spring tides and water levels with a return interval of less 
than 10 years. 
Type 5- No mention of tides or storm surges in the descriptions of the events. 
B)WIND CONDITIONS : 
C) DURATIONOF STORM : 
Table 3.13 Classification of Storm Duration 
Type 1- Storm, where gale force winds (Beaufort force 7 or more) are recorded for 
less than 5 hours. 
Type 2- Storm, where gale force winds (Beaufort force 7 or more) are recorded 
between 5 and less than 10 hours. 
Type 3- Storm, where gale force winds (Beaufort force 7 or more) are recorded for 
10 hours or more. 
D)ESTUARINECONDITIONS: 
This category is for information on the fluvial inputs which can contribute to estuarine 
flooding. 
E) LAMB'S (1972) CIRCULATION PATTERN:
F) LAMB'S (1950) 'SPELLS" 
G)ANY OTHER FACTORS : 
H)CLASSIFICATIONOF CAUSE OF EVENT: 
Table 3.11 Classification of Coastal Flooding Sub-Types. 
Type 1- Open coast and estuarineflooding and erosion caused by marine sources. 
Type 2- Estuarineflooding and erosion caused predominantly by marine sources 
but with some fluvial contribution. 
Type 3- Estuarine flooding and erosion caused by both marine and fluvial sources. 
Type 4- Estuarine flooding and erosion caused predominantly by fluvial sources but 
with some marine contribution. 
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Type 5- Open coast or estuarine flooding and erosion caused partially by anthropogenic
interference. 
IMPACT OF EVENT 
A)EXTENT OF EVENT : 
B)DAMAGE CAUSED : 
3.5.1 Classification of Coastal Impacts. 
1) Loss of life, injuries. 
2) Marine - harbours, ships and boats, lighthouses and lightships. 
3) Infrastructure - towns and villages, roads and streets, bridges, railway lines and 
stations, structures for the transmission of water, gas, electricity, cables, pipes, lines 
of commmunicationand transport. 
4) Commercial retailing, service and industrial buildings and stock, mineral-
extraction. 
5) Rural - loss of agricultural land, farm buidings, livestock and crops, forestry. 
6) Public/Heritage - public buildings, parks, sport facilities and grounds, historic 
buildings and archaeological sites, military barrack and grounds, religious buildings 
and graveyards. 
7) Homes/Gardens- houses, gardens, garden walls,
8) Geomorphological/Hydrological coastal and estuarine defence works, sand bars,-
sand spits and other similar coastal features, river flooding associated with storms. 
9) Other reclaimed land.-
10) General Statements. 
11) No Impact Specified. 
C) IMPACTATOTHER SITES : 
D) LOCATIONSAFFECTED OUTSIDE SCOTLAND AND SOURCES : 
E) SIZE OF EVENT : 
Table 3.8 Classification of Coastal Flood Magnitude. 
Local - These are events which caused flooding or erosion at a maximum of 3 specific
locations. 
Intermediate Events which affected between 4 and 6 specific locations and/or up to-
maximum of 2 counties and/or 1 main estuary; the latter two being accepted when 
multiple locations are implied but not specified. 
Large Events which affect at least 7 specific locations and/or a minimum of 3-
counties and/or at least 2 main estuaries. This category also includes events where the 
description only refers to a specific coastline, (for example the eastern coastline of 
Scotland) and when the description gives no more detail than just identifying Scotland as 
having been affected. The latter two reasons are only accepted in this category when 




B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT: 
Table 3.4 Classification of Events Based on Estimated Reliability of 
Information Sources and Dating. 
Class 1- Events consideredas completely reliable because the original data source is 
contemporary or near contemporary with the event it records.The use of the term 
'contemporary'means that the observer was present at the time of the occurrence at the 
place and time of the event. In certain cases where there are two or more independent 
records of an event havingoccured,these events are also considered as reliable. 
Class 2- This category includes events considered as reliable although there may be 
minor problems of verification e. g. an original source that may differ slightly
from the date of the event. 
Class 3- These are events included in the chronologies on the basis of likely 
reliability. This category includes many of the pre-1700 A.D. events where there is a 
strong dependence on work undertakenby previous researchers that is very difficult to 
verify. 
C)ASSESSMENTOF QUALITY OF DATA : 
If a category from above is not includedin any of event descriptions this 
indicates that there is no recorded data for this section. 
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Part 2 Database 
FLOOD NUMBER : CF. 1 
DATE OF EVENT : 738 A. D. 
A) TIDAL CONDITIONS : 
1,2 Glasgow... tidal flood... flooded by the sea. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1,2 Glasgow flooded by the sea. 
B)DAMAGE CAUSED : 
1) 1,2 Glasgow..."more than 400 families were drowned" 
E)SIZE OF EVENT : Local 
AUTHEN11CITYOF EVENT 
A)SOURCESOFINFORMATION: 
1Book C. E. P. Brooks and J. Glasspoole (1928) "British Floods And Droughts", Ernest Benn Ltd, London, ...
197pp, p95. 
No original reference given. 
2 Book E. J. Lowe (1870) "Natural Phenomena And Chronology Of The Seasons" Bell And Daldy, London. ...Original Reference... Fordun, no date given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class3. 
C)ASSESSMENTOFQUALITY OF DATA : 
1 Very short description of event, part of chapter on great coastal floods of the past, presumably based on 
other earlier historical compilations, no specific earlier references given to any of the events. 
2 Short description of the event in one of the early meteorology chronologies. 
Very difficult to judge authenticity of this event. 
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FLOODNUMBER: CF. 2 
DATE OF EVENT :1 1100 
2 1100 (date given is 1097, this is most likely to be incorrect). 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Dyke and Moy...coastal inundation. 
2 Moray...coastal inundation. 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Dyke and Moy... coastline. 
2 Moray... coastline. 
B) DAMAGE CAUSED : 
5) 1 Dyke and Moy... flooding of agricultural land. 
2 Moray... flooding of agriculturalland. 
D)LOCATIONSAFFECTEDOUTSIDEOFSCOTLANDANDSOURCES: 
England Kent the inundation and destructionof Earl Godwins land and the creation of the Godwin1 ,2Sandsas a result. 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Book... Sir John Sinclair (1791-1799) "The Statistical Account Of Scotland : Volume 16 Banffshire, Moray 
and Naimshire' Account Of The Parish Of Dyke and Moy, 1799, p567-573.
OriginalReferencesgiven as Truslerusing Blair's Chronology, no dates. Buchanan's "Life Of Malcolm 
Canmore"no date. Boethius, no date. John of Fordun "Scotichronicon" B. vii. ch. 50. no date. 
2 Society For The Sons And Daughters Of The Clergy (1845) New Statistical Account Of Scotland : Volume 
14 Invemessshire, Ross And Cromarty' Account of The Parish Of Ardersier, p466.
Original References given as Boethius, no date. Buchanan, no date. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 3. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Scattered medieval references to various aspects of the event giving only limited information on the 
cause and impact of the event. 
2 Short description of event based on poorly referenced medieval sources. 
Very difficult to judge the reliability of this event. 
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FLOOD NUMBER : CF. 3 
DATE OF EVENT :1 1210 
2 1210 (about the time of the feast of St Michael). 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Perth... inundation. 
2 Perth... "by a spring tide from the sea" 
C) ESTUARINECONDITIONS: 
2 Perth... "The water of Tay, with the water of Almond, being swelled by the increasingrain' 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Perth... pecuilarly destructive flood. 
2 Perth... "passed through a large part of that town" 
B)DAMAGECAUSED: 
1) 1 Perth... "overwhelming casualty-the King lost a son, who, with his nurse and fourteen of his domestics, 
and many of the inhabitants perished"
3) 1 Perth... "a great part of the town was swept away" 
2 Perth... "the large bridge of St John, with an ancient chapel, were over thrown" 
6) 1 Perth... "the Palace or Castle in whichthe Royal Family resided was swept away" 
7) 2 Perth... some houses...were overthrown" 
8) 2 Perth... "a mound or rampart gave way" 
E)SIZE OF EVENT : Local 
A) SOURCS OF INFORMATION : 
1 Book... D. Peacock (1849) "Perth : Its Annals And Archives', Thomas Richardson, Perth, p5-9,36 and 465. 
No original reference specified but the author those state that the information comes from manuscript 
sources contemporary with the event. 
2 Book... Society For The Sons And Daughters For The Clergy (1845) 'New Statistical Account Of Scotland: 
Volume 10 Perthshire' Account Of The Parish of Perth, 1837, p478-489.
Original references are Fordun's Chronicle Lib13. Fol. 288 early 1400's and Majors History of Scotland 1521. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event 
2 Detailed description of event concentrating on discussion of sources of information. 
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FLOODNUMBER: CF.4 
DATE OF EVENT : 1266 A. D. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Tay... tidal inundation. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVE 
A) EXTENT OF EVENT : 
Tay... coastline flooded. 
B) DAMAGE CAUSED : 
5) Tay... flooding of agricultural land and orchards. 
7) Tay-flooding of houses. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
EnglandTweed... Tidal inundation of houses, agriculturallands and orchards 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOFEVENT 
A)SOURCES OF INFORMATION: 
Book... Sir John Sinclair (1791-1799) The Statistical Account Of Scotland : Volume 16 Banffshire, Moray and 
Nairnshire"Account Of The Parish Of Dyke and Moy, 1799, p567-573.
Original references given as John of Fordun 'Scotichronicon" B. x. ch. 22. as quoted in Lord Haile's Annals, 
no dates. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 3. 
C) ASSESSMENT OF QUALITY OF DATA : 
One medieval reference to some aspects of the event giving only limited information on the cause and 
impact of the event. 
Very difficult to judge the reliability of this event 
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FLOOD NUMBER : CF. 5 
DATE OF EVENT :1 1304 February. 
2 1304. 
3 1302 approx. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
3 Solway...sea flood. 
B) WIND CONDITIONS : 
1 England Skinburness... storm. 
C) DURATION OF STORM: Type1. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
3 Solway...sea flood. 
D) LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
1 England Skinburness inundation by the sea leading to the port silting up and destructionof town and a 
road. 
E) SIZE OF EVENT : Intermediate. 
AUTHEN11CITYOF EVENT 
A) SOURCESOF INFORMATION 
I Book...B. Blake (1974) 'he Solway Firth", 2nd Edition, Robert Hale and Co. London, 222p, p156. 
No original source given. 
2 Book... G. Neilson (1896) `Annals Of The Solway" p59. Transactions Of The Glasgow Archaeological Society. 
Original References Rotuli Parliamentorum, i. 161 : 'Et nunc villa ilia simul cum itinere ducente versus ...
eandem asportata per mare" undated. Lib. Quot. Gard. 126. undated. 
3 Book... H. H. Lamb (1977) 'Climate, Present, Past And Future' Volume 2 'Climatic HistoryAnd The Future" 
Metheun, London, pp835, p122. No original reference given. 
B) ESTIMATED RELIABILITYOF SOURCES AND DATING OF EVENTS :Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Short description of event. 
3 Very short description of event. 
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FLOODNUMBER:CF. 6 
DATE OF EVENT :1 1413 August 10 Pre-changeover date hence discrepancy. 
2 1413 August 19 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
2 Forvie... The date is within 20 years of the long-term maximum of the tidal force, and calculation of the 
tides in the area indicate extreme tides in that month, particularly low tides within 10 cm of the 
astronomical extreme, within 4 days of the reported date of the storm... one suspects an error of this 
amount either in the calculation or reporting of the event-the tidal calculations indicate other notable low 
and high tides in other months of that year but none so extreme as this one" 
B)WINDCONDITIONS: 
1 Aberdeenshire... "severe storm' 
2 Forvie... "Southerly storm" 
C) STORM DURATION : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Aberdeenshire...coast flooded. 
B)DAMAGECAUSED: 
10) Aberdeenshire... "brought sudden destruction" 
C) IMPACT AT OTHER SITES : 
8) Forvie...town destroyed and buried by blown sand. 
E)SIZE OF EVENT: Intermediate. 
A)SOURCESOF INFORMATION : 
1 Book... Scottish Council Of Social Services (1960) "The Third Statistical Account Of Scotland : Volume 7 
The County Of Aberdeen" An Account Of The Parish Of Slains In The District of Ellon, p452.
No original reference given. 
2 Article H. H. Lamb (1980) 'Climatic Fluctuations In Historical Times And Their Connection With ...Transgressions of The Sea, Storm Floods And Other Coastal Changes" in A. Verhulst and M. K. E. Gottschalk 
(eds) "Trangressies En Occupatiegeschiedenis in De Kustgebieden Van Nederland En Belgie", Belgie 
Centrom Voor Landelijke Greschiedenis, p251-281. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Very brief description of the event. 
2 Description of event concentrates on the tidal aspect with little information on the impact of the event. 
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FLOOD NUMBER : CF.7 
DATE OF EVENT : 1425. 
CAUSE OF EVENT 
B)WINDCONDITIONS: 
Solway Firth... "storm" 
C) STORMDURATION: Type 1. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Solway Firth... Kirkbean up the back of the Merse and MorcambeBay nearSilloth. 
B)DAMAGE CAUSED : 
8) Solway Firth... creation of Morcambe Bay near Silloth and the deposition of large shingle banks on the 
Kirkbean coast up the back of the Merse. 
E)SIZE OF EVENT: Intermediate. 
A)SOURCES OF INFORMATION : 
Letter... A. E. Truckell pers comm. letter dated 1990 September 13. 
No original reference given, but the author is the retired curator of the Dumfries Museum and has a 
personal interest in various aspects of coastal change in the local area. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
Very brief description of the event. 
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FLOOD NUMBER : CF. 8 
DATE OF EVENT : 1553January 15 and 18-25 most likely dates either 15th or 23rd. 
A) TIDAL CONDITIONS : 
Scotland... tidal surges. 
B) WIND CONDITIONS : 
Scotland... great wind storms... storm floods. Lamb's interpretation : "The weather sequences suggest that 
the January 1553 events each began with mild southwesterly winds, ended by a sharp cold front bringing a 
strong gale from about NW in the southern, and from N in the northern, North Sea". 
C) STORM DURATION : Type 1. 
G) ANY OTHER FACTORS : 
Scotland... accompanied by hail snow and thunder. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A)EXTENT OF EVENT : 
Scotland...coasts... widespread sea flooding. 
B)DAMAGECAUSED: 
8) Scotland...widespreadsea flooding. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
England...coasts affected, sources as below. 
Germany... coasts affected, sources as below. 
Netherlands... dyke breaches and coastal floods. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book...H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe"Cambridge 
University Press, Cambridge, 204p, p38. Reference Used... M. K. E. Gottschalk (1975) "Stormv/oedenEn 
RiveroverstromingenIn Nederland - Deal 2: De Periode 1400-1600", Van Gorcum, Assen. Original Reference P. J. Van Visvliet (1850) "Hat Archief. Der Voormalige Stad Reimerswaal" Nehalennia. ...
Jaarboekie Voor Zeeuwsche Geschiedenis En 1 etteren p97.115.
Gottschalk bases her work on an examination on the original historical documents and as a result her work 
can be considered very reliable and accurate. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2. 
D)ASSESSMENTOF QUALITY OF DATA : 




DATE OF EVENT : 1606 March 29-30. 
A) TIDAL CONDITIONS : 
Scotland *It blew...and caused the sea and many rivers so to overflow their wonted limits and bounds" ... 
B)WINDCONDITIONS: 
Scotland... "The equinoctial gale of this year is described by a contemporary chronicler as of extreme 
violence... The wind was so extraordinary tempestuous and violent" 
C) STORM DURATION : Type 1. 
G) ANY OTHER FACTORS : 
Scotland... caused many rivers to overflow their wonted limits and bounds. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Scotland...coastline flooded. 
B)DAMAGECAUSED: 
1) Scotland...many people... were drowned and perished. 
2) Scotland..."caused great shipwreck" 
3) Scotland..."ruined whole villages" 
5) Scotland..."It blew trees by the roots... and chattels were drowned and perished" 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
England same detail and source as below. ...France...same detail and source as below. 
The Netherlands detail and as below.same source ... 
E) SIZE OF EVENT : Large. 
AUTHENTICITY(OF EVENT 
A)SOURCESOFINFORMATION:
Book... R. Chambers (1885) "Domestic Annals Of Scotland : From The Reformation To The Rebellion Of 
1745", Abridged Edition, W. and R. Chambers, Edinburgh, p182. Reference Used... J. Balfour (1824) 'Annals 
Of Scotland, 1057-1603" 4 Volumes, Edinburgh. Strong indication from the text that Balfour used 
"a contemporarychronicler" i.e. contemporary to the event, as his original reference. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description its impacts, locationsof the event and and the countries affected, affected presumably 
given in country form. 
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FLOOD NUMBER : CF. 10 
DATE OF EVENT : 1613. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Findhorn... The largest tide and overflowing of the sea between this date and 1653, 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Findhom... some sea flooding. 
E) SIZE OF EVENT : Local.. 
AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION : 
Letter... Sinclair Ross perl comm. letter dated 1990 September 17. 
Original Reference... The Diary Of Brodie Of Brodie no date but possibly contemporary with the event. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 2. 
C)ASSESSMENT OF QUALITY OF DATA : 
Very short description of event mentioned in reference to a later event. 
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FLOODNUMBER:CF. 11 
DATE OF EVENT : 1616 September 16. 
A)TIDAL CONDITIONS : 
Leith... 'there arose such a swelling in the sea...that the like was not seen before for a hundredyears... this 
extraordinary tide". 
Dunbar "the like flowing" ...Musselburgh... "the like flowing and other parts of the sea-coast" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Leith... harbour damaged and houses and cellars flooded. 
Dunbar...swelling of the sea. 
Musselburgh and other parts of the sea-coast... swelling of the sea. 
B) DAMAGE CAUSED : 
2) Leith...carried off timber and lasts of herring from a place beside the bulwarkcalled the Timber Hoff. 
7) Leith... flooded many low-lying houses and cellars, and filled them with water. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book...R. Chambers (1885) "Domestic Annals Of Scotland : From The Reformation To The Rebellion Of 
1745",Abridged Edition, W. and R. Chambers, Edinburgh, p205. Reference Used... D. Calderwood (1842) 
"History Of The Kirk Of Scotland", 8 Volumes, Wodrow Society. No further referencegiven or an indication 
that the material comes from an earlier chronicler. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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FLOOD NUMBER : CF. 12 
DATE OF EVENT : 1621 October 12-15. 
A)TIDAL CONDITIONS : 
1 Dundee... high tides. 
B)WIND CONDITIONS : 
1 Dundee... driven by an easterly gale. 
2 Perth "a great tempestous wind at the east blew all this time" ... 
C) STORM DURATION : Type 2. 
D) ESTUARINE CONDITIONS : 
1 Dundee... flooding in the Tay primarily rainfall. 
G) ANY OTHER FACTORS : 
2 Perth... extensive river flooding of the town due to exceptionallyheavy rainfall for thee days" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type4. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Dundee... extensive flooding in city. 
B) IMPACT OF EVENT 
7) 1 Dundee-extensive flooding in city. 
C) IMPACT AT OTHER SITES : 
3) 2 Perth... "bridge washed away" 
8) 2 Perth... extensive river flooding of the town causing much damage. 
E) SIZE OF EVENT : Local. 
AUTHEN11CITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Book...R. Chambers(1885) "Domestic Annals Of Scotland : From The Reformation To The Rebellion Of 
1745", Abridged Edition, W. and R. Chambers, Edinburgh,p219-220.No original reference given. 
2 Book... D. Peacock (1849) "Perth : Its Annals And Archives" Thomas Richardson, Perth. 
Original Reference... Session Register Of The Parish Of Perth Entry "An Remembrance Of God's Visitation 
On Perth" 1621 October 16. , 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event. 
2 detailed description of event. 
434 
FLOOD NUMBER : CF. 13 
DATE OF EVENT : 1625 March. 
B)WIND CONDITIONS : 
1 Culross... 'a violent gale and storm" 
2 Culross... 'a great storm" 
C) DURATIONOF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Culross... the great pit of Culross, almost certainly the one with the shaft running under the sea... was 
destroyed. 
2 Culross... "The Culross Moat-was destroyed" 
B) DAMAGE CAUSED : 
4) 1 Culross... the great pit... was destroyed-and drowned the coal. 
2 Culross.. Moat...was destroyed...and the remains of the structure can still be seen in a heap of stones on 
the mud. 
8) 1 Culross... washed away the stonebulwark. 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
1 Book... G. Christie (1955) 'Harbours Of The Forth', Christopher Johnson, London, 160pp, p117.
No original reference given. 
2 H. M. Cadeil (1913) "The Story Of The Forth", J. Maclehouse and Co. Ltd, 299p, p95. No original reference 
given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2 
D) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, however detail and description of area affected different in structure and 
style to the earlier record so unlikely to be a direct copy.
2. Short description of the event. 
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FLOOD NUMBER : CF. 14 
DATE OF EVENT : 1627 October 10 
A) TIDAL CONDITIONS : 
Carlaverockand Ruthwell... "a high tide" 
B)WINDCONDITIONS: 
Carlaverock and Ruthwell... "assisted by the storm... a tempest of extraordinary violence" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Carlaverock (Blackshaw) and Ruthwell... "an inundation over a large tract of land it went at least half a mile ... 
beyond the ordinary course' 
B)DAMAGE CAUSED : 
1) Ruthwell... 17 saltmakers on Ruthwellsands perished. 
5) Carlaverockand Ruthwell... 'many cattle and other bestial were swept away with its rapidity" 
7) Carlaverockand Ruthwell...a number of houses including the houseof Old Cockpool were throwndown or 
flooded. 
8) Carlaverockand Ruthwell...a number of bulwarkswere thrown down. 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
England which destroyed a vast quantity of mercantile shipping, including many collier vessels carrying 
their commoditesto the Thames. Source as below. 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...R. Chambers (1885) "Domestic Annals Of Scotland : From The Reformation To The Rebellion Of 
1745", Abridged Edition, W. and R. Chambers, Edinburgh, p230-232. 
B)ESTIMATEDREUABIUTYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Detailed description of the event and its impacts. 
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FLOOD NUMBER : CF. 15 
DATE OF EVENT : 1633 February 7 probably pre-changeover date. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
Leith... "The ordinary ebb and flow of the tide interupted for twenty-four hours' 
East Coast... "other places...The ordinary ebb and flow of the tide interupted for twenty-four hours" 
B)WIND CONDITIONS : 
Leith... "There began a great storm... with horrible high winds" 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
Leith... accompanied by snow. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Leith...tidal disturbance, did cause flooding. 
East Coast... other places... tidal disturbance, did not cause any damage. 
E)SIZE OF EVENT : Large. 
AUTHENTICITY OF EVENT 
A)SOURCESOFINFORMATION: 
Journal Article... R.C. Mossman 1896-1897 'The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p93. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
Brief description of the event concentrating on its cause. 
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FLOOD NUMBER : CF. 16 
DATE OF EVENT : 1637 December 26. 
CAUSE OF EVENT 
B)WIND CONDITIONS 
Aberdeen.... 'the mouth of the river Dee...the late inundations and storms" 
H) CLASSIFICATIONOFCAUSEOF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF THE EVENT : 
Aberdeen... "the mouth of the river Dee" 
B) DAMAGE CAUSED : 
B) Aberdeen... formation of a temporary bar across the Dee. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book.... R. Chambers (1885) "Domestic Annals Of Scotland : From The Reformation To The Rebellion Of 1745 
ReferenceUsed... J. Spalding (1850) " Memorials Of The Troubles In Scotland And England, A. D. 1624-A. D. 
1645,2 Volumes, Aberdeen, Spalding Club. Chambers notes that his text is slightly altered from Spalding's, 
no further reference given or indicated. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENTOF QUALITY OF DATA. 
Descriptionof event and its cause. 
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FLOODNUMBER:CF. 17 
DATE OF EVENT : 1642. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Newburghand EIIon... "the tide rose so high" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Newburgh and Ellon tidal inundation. 
B) DAMAGE CAUSED : 
7) Newburgh and EIIon... damage done to some houses... fires in some houses put out by the tide. 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book... Society For The Sons And Daughters Of The Clergy (1845) " New Statistical Account Of Scotland: 
Vol 12" Account Of The Parish Of Logie-Buchan 1842 p801. Original Reference Spaldings History, no date, 
presumablyJ. Spalding (1850) " Memorials Of The Troubles In Scotland And England,A. D. 1624-A. D. 
1645,2 Volumes Aberdeen, Spalding Club. 
B)ESTIMATEDRELIABILITYOFSOURCES AND DATING OF EVENT : Class2. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of event. 
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FLOODNUMBER: CF. 18 
DATE OF EVENT :1 1653 December 19 Pre-changeover date hence discrepancy. 
2 1653 December 27. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Findhom... "The largest tide and overflowing of the sea for 40 years" 
2 Inverness.. "fide overflowed" . 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Findhom... some flooding. 
2 Invemess... some flooding. 
B)DAMAGE CAUSED : 
7) 1 Findhorn... some homes destroyed. 
E)SIZE OF EVENT : Local.. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Letter... Sinclair Ross pers comm 1990September17. Original Reference... The Diary Of Brodie Of Brodie no 
date but contemporary with the event. 
2 Letter... Sinclair Ross pers comm 1990 September 17. Original Reference... "Annals Of Forres" p55. 
B) ESTIMATED RELIABILITY OF SOURCES AND DA71NG OF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Very short description of event. 
2 Very short description of event. 
440 
FLOOD NUMBER :CF. 19 
DATE OF EVENT : 1655 February. 
B)WIND CONDITIONS : 
1 Firth Of Forth and Eastern Scotland... "severe and protracted storms" 
2 Firth Of Forth.... severe and protracted storms. 
C) DURATIONOF STORM : Type 2. 
G)ANY OTHER FACTORS : 
1 Firth Of Forth and Eastern Scotland... event followed by a long frost. 
2 Firth Of Forth. "followed by a frost which continued till April.. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT 
1 Firth Of Forth and Eastern Scotland... coasts flooded. 
2 Firth Of Forth flooded. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION: 
1 Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe", 
Cambridge University Press, Cambridge, 204p, p47. No earlier reference given but data possibly from the 
diary of John Lamont of Newton, or the next source. 
2 Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p94. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used including early newspapers at the start of the appendix and specifically states that this is where the 
events come from. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA :
1 Short description of event. 
2 Short description of event. 
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FLOOD NUMBER : CF. 20 
DATE OF EVENT : 1,2 1655 December 20. 
3 1655. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 East coast of Scotland... "As for the sea it did flow far above...its banks" , 
B)WIND CONDITIONS : 
1 East coast of Scotland... "and all that night ther blew a great wynde". Lamb's Interpretation "From the 
distribution of damage it is reasonable to suppose that the storm wind blew from an easterly direction" 
2 Firth Of Forth... "Great gale from N. E. " 
3 Crail... present harbour battered by an exceedingly severe gale. 
C) DURATION OF STORtvf : Type 3. 
G) ANY OTHER FACTORS : 
1 East coast of Scotland... "it did snow, but at night ther fell extraordinar mutch snow" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 East coast of Scotland, Fife and Lothians, Firth of Forth..."As for the sea, it did flow far above its banks" ...
1 Fyfe and Louthian... "also several salt pans wronged (flooded by the sea)"
2 Firth Of Forth. 
B) DAMAGE CAUSED : 
2) 1 Dysart 18 small barkes and other vessels... perished, lying in harbours. ...1 Crail... 30 small barkes and other vessels... perished, lying in harbours, pier dung downe. 
1 St Andraes... pier was dung downe. 
I Eastor... pier dung downe. 
1 Wemys... pier dung downe. 
1 Leith... pier Bunge downe. 
2 Firth Of Forth many ships lost. ...3 Crail... present harbour damaged. 
4) 1 Leven... part of the stone granary was broken down. 
1 Fyfe and Louthian... ' also several salt pans wronged (flooded by the sea)'
5) 1 East coast of Scotland... many trees blown over by the violence of this storm. 
7) 1 East coast of Scotland... some of the sealer houses were blown down. 
10) 2 Firth Of Forth... "much damage on land" 
E)SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe' Cambridge 
University Press, Cambridge, 204p, p47. Original Reference... The diary of John Lamont of Newton, Fifeshire, 
Manuscripts, University of St. Andrews. 
2 Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2' in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p94. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used including early newspapers at the start of the appendix and specifically states that this is where the 
from. 
3 Book... R. and F. Moms (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229p, p127. 
events come 
Original reference not specified, although the use of quoatation marks indicates an earlier source was used, 
presumably from the list of references given at the back of the book. 
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B)ESTIMATEDRELIABILITY OF SOURCESANDDATING OF EVENTS: Class 1. 
G)ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of the event especially the locations affected and the damage caused. 
2 Very short description of event. 
3 Brief mention of event. 
co 
This event is more likely to have occurred on December 20th because of the similarity of description 
particularly the emphasis on the event having occurred due to one storm and not a sequence of them 
as in the February event. 
FLOODNUMBER:CF. 21 
DATE OF EVENT : 1658 December 26. 
A) TIDAL CONDITIONS : 
Eastcoast of Scotland... high sea. 
B)WIND CONDITIONS : 
East coast of Scotland... great tempest of wind. Lamb's Interpretation it is hard to judge the wind 
directions involved in this incident ; possibly a gale from between NE and SE with temperatures no higher 
than +1 to 5 degrees centigrade is likeliest, if general water levels in the North Sea had been raised by 
N'ly and NW'Iywinds in latitudes between Iceland and Scotland. 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
East coast of Scotland... rain... followed a long period of snow lying on the ground. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OFEN 
A)EXTENTOF EVENT : 
East coast of Scotland 'There came a sea flood and people were drowned on the coasts of the Forth" ... 
B)DAMAGE CAUSED : 
1) Firth of Forth... "people were drowned" 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe', Cambridge 
University Press, Cambridge, 204pp, p48. Original Reference... The diary of John Lamont of Newton, Fifeshire, 
Manuscript, University of St Andrews. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENT OF QUALITY OF DATA: 
Short description of event. 
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FLOOD NUMBER : CF. 22 
DATE OF EVENT : circa 1661 
CAUSE OF EVENT 
B) WIND CONDITIONS : 
St. Andrews... "a storm" 
C) DURATIONOFSTORM: Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
St. Andrews. sea flood. the first stone piers.. were washed away by a storm . . .. 
B) DAMAGE CAUSED : 
2) St. Andrews... "the first stone piers were built after the Reformation and were washed away by a storm 
and rebuilt in 1662" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
Book... G. Christie (1955) "Harbours Of The Forth", Christopher Johnson, London, 160pp, p159. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATINGOF EVENT : Class 3. 
C) ASSESSMENTOF QUALITY OF DATA : 
Very short description of event, no detail on cause and dating of event very difficult. 
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FLOOD NUMBER : CF. 23 
DATE OF EVENT : 1662December 12-14. 
B)WIND CONDITIONS : 
Eastern Scotland... "A great storm" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Eastern Scotland, Firth of Forth, Dysart.. sea flood. 
B) DAMAGE CAUSED : 
2) Dysart, FIfe... partly built new harbour destroyed and dispersed the heavy building materials. A large ship 
was blown out into the Firth and destroyed. 
E) SIZE OF EVENT: Local. 
A)SOURCES OF INFORMATION : 
Book... H. Lamb (1991) "Historic Storms In The North Sea, British Isles And Northwest Europe", Cambridge 
University Press, Cambridge, 204pp, p49. No original reference given but presumablyfrom the diary of John 
Lamont of Newton. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of event, not enough detail on the cause of the event and the locations affected and 
the resulting damage. 
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FLOOD NUMBER :CF. 24 
DATEOF EVENT : 1665 December 5. 
A) TIDALCONDITIONS: 
Eastern Scotland.. "major storm surge and inundation" . 
C) DURATION OF STORM : Type 1. 
B)WIND CONDITIONS : 
Eastern Scotland... "major storm" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Eastern Scotland... coastline flooded. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
Belgium Flanders... major storm surge and inundation,source as below. 
Netherlands...major storm surge and inundation,source as below. 
Norway...major storm surge and inundation,source as below. 
England Yarmouth, Sandwich, Dover and Deal major storm surge and inundation,sourceas below. ... 
E) SIZE OF EVENT : Large. 
A)SOURCESOF INFORMATION : 
Book... M. K. E. Gottschalk (1977) 'Stormvloeden En Riveroverstromingen In Nederland Dee! 3: De Periode -
1600-1700", Van Gorcum, Assen/ Amsterdam. Gottschalk bases her work on an examination on the original
historical documents and as a result her work can be considered very reliable and accurate. 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT : Class 1 
C) ASSESSMENTOF QUALITY OF DATA :
Short description of event. 
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FLOOD NUMBER: CF25 
DATE OF EVENT : 1669 October 23. 
A) TIDAL CONDITIONS : 
East coast of Scotland... Lamb's Interpretation..."The sea flood seems to have been up to a metre or two 
above normal high tide level". 
B)WINDCONDITIONS: 
East coast of Scotland... "A great storm of wind", Lamb's interpretation This was probably an easterly or ... 
northeasterly gale, which raised water levels in the Firths of Forth and Tay. 
C) DURATIONOF STORM :Type 1. 
D)ESTUARINECONDITIONS: 
East coast of Scotland... "A great storm of wind, rain and thunder arose". 
H)CLASSIFICATIONOFCAUSEOF EVENT: Type2. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Firth of Tay...some of the islands-were submergedby the sea. 
Dundee... harbour area flooded. 
St. Andraes... harbour area flooded. 
Crail... harbour area flooded. 
Enster... harbour area flooded. 
Pittenwyme... harbour area flooded. 
Ferry harbour area flooded. ...Wemyss... harbour area flooded. 
B)DAMAGE CAUSED : 
2) Dundee harbour.. "vessels were broken and clattered... where they sustained, as some affirm, above ten .thousand marks worth of fosse" 
St Andraes, Crail, Enster, Pittenwyme and Ferry harbours... "vessels were broken and clattered" 
Wemys harbour... "where a vessel of Kirkcaldie brake loose out of the harbour and spitted herself on the 
rocks" 
5) Firth of Tay... "some of the islands used for grazing cattle were submerged by the sea and all the 
beasts were drowned". 
East coast of Scotland... "trees were uprooted in many places" 
E)SIZE OF EVENT : Large. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe. 
No original reference given but presumably from the diary of John Lamont of Newton. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
Description of event, no definite original source of information. 
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FLOOD NUMBER : CF. 26 
DATE OF EVENT : 1670. 
A)TIDAL CONDITIONS : 
1 Anstruther... "abnormally high tides flooded the harbour" 
3,4 Anstruther... "inundation of the sea" 
H) CLASSIFICATION OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT: 
1,3,4 Anstruther... flooded the harbour, choked it up with silt. 
2 Anstruther... "what harbour they had-was swept away' 
B)DAMAGE CAUSED : 
2) 1 Anstruther... "flooded the harbour, choked it up with silt, destroyed part of the walls". 
2 Anstruther... "what harbour they had piers and all, was swept away" 
3,4 Anstrither... "which destroyed or choked up the harbour" 
7) 1,3,4 Anstruther... "rendered many houses unsafe" 
8) 3,4 Anstruther... "washed away the bulwarks" 
C) IMPACTS AT OTHER SITES: 
3,4 Some other locations affected by this event but they are not specified an any of the referencesas 
the 1st Statistical Account of the parish states "Anstruther shared the fate of its neighbours, about the 
year 1670 by an inundation of the sea" 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book... 1 G. Christie (1955) "Harbours of the Forth, Christopher Johnson, London. 160p, p155.
No original reference given.
2 H. Famie (1861) The Fife Coast From Queensferry To Fifeness", J. C. Orr, Cupar-Fife, p175.
No original reference given.
3 Sir John Sinclair (1791-1799) 'The Statistical Account Of Scotland : Volume 10 Fife" Account Of The 
Parish Of Anstruther-Wester, 1790-1791, p38.
4 Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 9 Fifeshire" Account of the parish of Anstruther Wester, 1838, p620.
Original Reference is 3 above. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C)ASSESSMENTOF QUALITY OF DATA : 
I Short description of event but with cause of event given. 
2 Short description of event, more detail on damage. 
3 Short description of event with detail on cause and impact of event. 
4 Short description of event with detail on cause and impact of event. 
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FLOOD NUMBER :CF27 
DATE OF EVENT : 1688. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Aberdeenshire..."severe storm ...of nine days duration" 
C)DURATION OF STORM : Type 3. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Aberdeenshire... coast. 
B) DAMAGE CAUSED : 
10) Aberdeenshire... "brought sudden destruction" 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... Scottish Council For Social Services (1960) "The Third Statistical Account Of Scotland : Volume7 The 
County Of Aberdeen" An Account Of The Parish Of Slains In The District of EIIon, p452. No original 
reference given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2. 
C)ASSESSMENT OF QUALITY OF DATA : 
Very brief description of the event. 
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FLOOD NUMBER : CF. 28 
DATE OF EVENT : 1689 
CAUSE OF EVENT 
B)WINDCONDITIONS: 
Crail... "storm" 
G)ANYOTHER FACTORS : 
Crail...pier weakened by previousstorms and lack of upkeep. 
C) DURATION OF STORM :Type 1. 
G) CLASSIFICATION OF CAUSE OF EVENT :Type 5. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Crail... flood in the harbour area. 
B) DAMAGE CAUSED : 
2) Crail... "the pier was broken down and overturned" 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION 
Book...R. and F. Moms (1983) 'Scottish Harbours' The Alethea Press, Everton, Sandy, 229pp, p127-128-
Original reference not specified, although the use of quotation marks indicates an earlier source was used, 
presumablyfrom the list of references given at the back of the book. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Brief mention of event. 
450 
FLOOD NUMBER: CF29 
DATE OF EVENT :1 1690s (date very unclear... some years later than the 1670 event. 
2 1770s (date very unclear... about a century later than the 1670 event...this is most 
likely incorrect) 
3,4 1690s "end of last century", Statistical Account written in 1790s) 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Anstruther... abnormally high tides... when a similar invasion of the sea occurred. 
2 Anstruther... "nearly a third of the burgh was washed down by the advancing Frith" 
3,4 Anstruther... inundation by the sea. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Anstruther... "similar invasion of the sea occurred.. the whole of what had been the street fronting the .
harbour was washed away" 
2 Anstruther...nearly a third of the burgh was washed down by the advancingFrith. 
3,4 Anstruther... "when about a third of the town seems to have been destroyed" 
B)DAMAGE CAUSED : 
6) 2 Anstruther... "and the rock on which the Town house was built, is now buffetedover head and ears by 
every spring tide" 
7) 1 Anstruther *The whole of what had been the street fronting the harbour was washed away' ...2 Anstruther... "In this submersion,the Fore St, or shore, was destroyed. 
3,4 Anstruther... "A long street, called the fore street, was totally destroyed; scarce a vestige of it now 
remains' 
8) 1 Anstruther... "The whole of what had been the street fronting the harbour was washed away' 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book... 1 G. Christie (1955) 'Harbours Of The Forth', Christoper Johnson, London, 160pp, p155. 
No original reference given. 
2 H. Famie (1861) "The Fife Coast From Queensferry To Fifeness", J. C. Orr, Cupar Fife, p175.-
No original reference given.
3 Sir John Sinclair (1791-1799) "The Statistical Account Of Scotland : Volume 10 Fife" Account Of The 
Parish Of Anstruther-Wester, 1790-1791, p38. 
4 Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 9 Fifeshire' Account of the parish of Anstruther Wester, 1838, p620. 
Original Reference is 3 above. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 2. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, cause of event not clearly stated, dating of event is very difficult. 
2 Short description of event, cause and date of event difficult to identify. 
3 Short description of event concentrating on the damage caused. 
4 Short description of event concentrating on the damage caused. 
451 
FLOOD NUMBER : CF.30 
DATE OF EVENT : 1697 Winter. 
CAUSE OF EVENT 
B) WINDCONDITIONS: 
Saltcoats... "storms" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Saltcoats... the harbour area flooded. 
B) DAMAGE CAUSED : 
2) Saltcoats... the Winter storms, for several years, demolishing part of what had been done the previous 
Summer... to the harbour under construction. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
Book... Sir John Sinclair (1791-1799) "The Statistical Account Of Scotland" Volume 6, Account Of The Parish 
Of Stevenston by Rev. James Wodrow, p587. No original reference given but the accounts of each parish 
are based on local knowledge and usually done by the local vicar and as such are likely to be reasonably 
accurate for. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class I. 
C) ASSESSMENT OF QUALITY OF DATA : 




DATE OF EVENT : 1698 Winter. 
CAUSE OF EVENT 
B)WINDCONDITIONS: 
Saltcoats... 'storms" 
C) DURATIONOF STORM :Type1. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
2) Saltcoats... the harbour area flooded. 
B) DAMAGE CAUSED : 
Saltcoats... the Winter storms, for several years, demolishing part of what had been done the previous 
Summer... to the harbour under construction. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... Sir John Sinclair (1791-1799) The Statistical Account Of Scotland" Volume 6, Account Of The Parish 
Of Stevenston by Rev. James Wodrow, p587. No original reference given but the accountsof each parish 
are based on local knowledge and usually done by the local vicar and as such are likely to be reasonably 
accuratefor. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Very brief description of event, needs alot more detail on the dating and cause of event and the damage 
caused. 
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FLOOD NUMBER : CF. 32 
DATE OF EVENT : 1699Winter. 
CAUSEOFEVENT 
B) WIND CONDITIONS : 
Saltcoats... "storms" 
C) DURATION OF STORM : Type 1. 
H)CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Saltcoats... the harbour area flooded. 
B) DAMAGE CAUSED : 
2) Saltcoats...the Winter storms, for several years, demolishing part of what had been done the previous 
Summer.. to the harbour under construction. . 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOFEVENT 
A)SOURCES OF INFORMATION : 
Book... Sir John Sinclair (1791-1799) The Statistical Account Of Scotland" Volume 6, Account Of The Parish 
Of Stevenston by Rev. James Wodrow, p587. No original reference given but the accounts of each parish 
are based on local knowledge and usually done by the local vicar and as such are likely to be reasonably 
accurate for. 
B) ESTIMATED RELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 




DATE OF EVENT :1 1702 October 22. 
2,3 1701. 
4 1702 October 11 pre-changeoverdate hence discrepancy. 
CAUSEOFEVENT 
A)TIDAL CONDITIONS 
2 Findhorn... "inundated by the sea" 
3 Findhom... inundated by the sea aided by a breach in the Old Bar. 
B) WIND CONDITIONS : 
1 Northern Scotland, Moray Firth "A storm apparently from about WSW, but the wind perhaps again ... 
shifting later to NW... battering of the outer coast at some stage by a heavy northwesterly or northerly 
sea" 
4 Findhom... storm. 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1,2 Findhorn..."In this storm the old town (the second village)... at the mouth of the river, was destroyed 
by the sea. 
4 Findhorn... a breach was made in the old bar and the river formed its present mouth. 
B)DAMAGE CAUSED 
7) 1,2 Findhorn...the old town was destroyed by the sea. 
8) 1 Culbin... further severe drifting of loose sand causing the river Findhorn to change course to the east, 
to reach its present mouth. 
3 Findhom... Old Bar in bay breached. 
4 Findhorn... a breach was made in the old bar and the river formed its present mouth. 
E) SIZEOF EVENT : Local 
A)SOURCESOF INFORMATION :
1 Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe", Cambridge 
University Press, Cambridge. 204p, p59. Reference Used H. L. Edlin (1976) "The Culbin Sands" in 
Environment And Man, vol. 4. Reclamation (Edited By J. Lenihan and W. W. Fletcher) p1-13, Blackie, Glasgow. 
2 Book... R. and F. Morris (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229p, p178. 
No original reference specified but a list of references is given at the back of the book. 
3 Letter... Sinclair Ross pers comm. letter dated 1990 September 17. 
No original reference given but based on the unpublished research of the author. 
4 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, pp314, p222. 
Original Reference... Avery's Survey of the area carried out in 1730. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT: Class 2. 
D) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, lacks contemporaryreference. 
2 Short description of event, lacks contemporaryreference. 
3 Short description of event based on authors own research. 
Major difficulty with year of event as the three sources seem sure that theirs is correct 
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FLOOD NUMBER : CF. 34 
DATE OF EVENT : 1706January. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Arbroath... "storm" 
C) DURATION OF STORM: Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Arbroath harbour area flooded. ... 
B) DAMAGE CAUSED : 
2) Arbroath... "storm destroyed most of wooden harbour" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
Book... G. Hay (1899) "The History Of Arbroath" 2nd Edition, Arbroath. 
No original reference given. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event. 
456 
FLOOD NUMBER : CF. 35 
DATE OF EVENT : 1720. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Crimond... Loch of Strathbeg,a disastrousstorm a furious east wind. ... 
C) DURATION OF STORM : Type1. 
G) ANY OTHER FACTORS : 
Crimond... Loch of Strathbeg, aided by the removal by the wind of a hill of sand between the Castlehill of 
Rattrayand the sea. 
H) CLASSIFlCATIONOF CAUSE OF EVENT : Type1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Crimond...Loch of Strathbeg, "People born about 1700 can well remember the overflowing (creation by 
flooding) of the western part of the Loch" 
B)DAMAGE CAUSED: 
2) Crimond...Loch of Strathbeg, 1 small ship trapped in Loch when entrance was sealed by sand. 
8) Crimond...Loch of Strathbeg, destruction of sand hill, blown into entrancefrom Loch to the sea. 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book... H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And North West Europe', Cambridge 
University Press, Cambridge, 204p, p45-46. Reference Used Society For The Sons And Daughters Of The 
Clergy (1845) New Statistical Account Of Scotland: Vol 12' Account Of The Parish Of Crimond 1842 
p704-705. 
B) ESTIMATEDREUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA :
Detailed discussion on the events affecting this area put together from a number of historical sources. 
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FLOOD NUMBER : CF. 36 
DATE OF EVENT : 1721 January 3. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Scotland... "exceptionally high tides" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Scotland... coastline flooded. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
Letter... D. Slee perl comm. letter dated 1991 October 5, researcherat The National Museum of Scotland. 
OriginalReference... Newspaper... The Caledonian Mercury 1721, . 
B)ESTIMATED RELIABILITY OFSOURCES AND DATINGOF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Very brief mention of event with no information on the specific locations affected and the damage caused. 
FLOOD NUMBER : CF. 36 
DATE OF EVENT : 1734 October. 
A) TIDAL CONDITIONS : 
Aberdeen... "Tidal surge in Dee estuary' 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Aberdeen *Tidal surge in Dee estuary"... 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Report H. R. Potter (1978) "The Use Of Historic Records For The Augmentation Of Hydrological Data' ...
Institute Of Hydrology Report Number 46, p1-59. Original Reference *The Gentlemans Magazine" 1734, ...
Volume 4. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF DATA : 
Very short description of the event which gives no information on any damage caused. 
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FLOOD NUMBER : CF. 38 
DATE OF EVENT : 1760. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Cockbumspath... "At the Cove...a heavy sea" 
B)WIND CONDITIONS : 
Cockburnspath... "At the Cove a heavy sea from the north-east" ... 
2 Montrose "storm' ... 
C) DURATIONOF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Cockburnspath... "At the Cove... harbour flooding' 
2 Montrose... at the Montrose basin flooding. 
B)DAMAGE CAUSED : 
2) 1 Cockburnspath... a pier under construction was entirely destroyed. 
8) 2 Montrose... "A dyke at the Montrose basin destroyed by a storm in the same year as it was built. 
Dyke called Drainersor Donners Dyke" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Book... Society For The Sons And Daughters Of The Clergy (1835) New Statistical Account Of Scotland: 
Volume 2 Berwickshire" Account Of The Parish Of Cockbumspath, 1834, p312-313. No original 
reference given.
2 Book... E. S. Valentine (1915) 'Forfarshire" Cambridge University Press. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT:Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event. 
2 Short description of event. 
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FLOOD NUMBER :CF. 39 
DATE OF EVENT : 1763 - 1764. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Stevenston..."The tide...encroachedfarther than ever before on land" 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Stevenston... "encroached farther than ever before on land... one coal pit flooded" 
B)DAMAGE CAUSED : 
4) Stevenston... one coal pit flooded. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
Book... J. Clements (1974) "The Kernel of Cunninghame" 81pp, p41. No Original Reference Given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATINGOF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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FLOODNUMBER: CF. 40 
DATE OF EVENT : 1765 November 4. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
St Andrews... "which raise tremendous waves in the bay" 
B)WIND CONDITIONS : 
St Andrews... "an unexpected blast of north-east wind" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
St Andrews... the bay and East Sands flooded. 
B) DAMAGE CAUSED : 
1) St Andrews... 11 fishermen drowned and 1 boy injured. 
2) St Andrews... 3 boats destroyed and 2 badly damaged, most of the fishing lines were also lost. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 9. Fifeshire" Account Of The Parish Of St Andrews, 1838, p714-715. No original reference -
specified but account of event is definitely extracted from a contemporary description of the event. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Detailed description of event which concentrates on the loss of the fishermen. 
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FLOOD NUMBER :CF. 41 
DATE OF EVENT :1 1783 Winter. 
2 1783. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Peterhead... "demolished in one tide" 
2 Reay... coastal inundation. 
B) WIND CONDITIONS : 
1 Peterhead... "storm" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT:Type 1. 
A) EXTENT OF EVENT : 
1 Peterhead... A jetty, or small quay, erected at right angles to the south pier. 
2 Reay... "A great flood...nearCnoc Stanger" 
B)DAMAGECAUSED: 
2) 1 Peterhead... A jetty or small quay erected at right angles to the south pier was demolished and all the 
material from it thrown into the channel, so much so that the depth of water decreased by 6 feet. 
8) 2 Reay... "A great flood...exposed a number of remains of housesand buildings near Cnoc Stanger" 
E)SIZE OF EVENT: Local. 
A) SOURCESOF INFORMATION : 
1 Book... J. T. Findlay (1933) "A History Of Peterhead From Prehistoric Times To A. D. 1896" Revised Edition, 
P Scrogie Ltd, Peterhead, 339p, p216. No original reference given but the author clearly shows that he is 
quoting from a previous work. A list of principal references is given at the end of the book. 
2 Book Scottish Council For Social Services (1988) "The Third Statistical Account Of Scotland : Volume 19 ...The County Of Caithness" Account Of The Parish Of Reay, p149. No original reference given. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event concentrating on the damage to the harbour. 
2 Short description of event. 
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FLOOD NUMBER : CF.42 
DATE OF EVENT : 1784 January 2. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Aberdeen... High sea. 
B)WIND CONDITIONS : 
Aberdeen... "a violent storm of wind at South East" 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
Aberdeen... snow on ground blown into drifts some up to 18 feet in height... also a great deal of lightning. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Aberdeen... "the sea came out 40 yards further than the oldest man ever remembers" 
B) IMPACT OF EVENT 
8) Aberdeen... "at the Cove and several other little harbours near this great pieces of the rocks was rent 
off and thrown into their harbours" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Letter... D. Slee pers comm. letter dated 1991 October 5, researcher at The National Museum of Scotland. 
Original Reference... The Diary Of Janet Burnet Of Kenmay And Disblair in Aberdeenshire, 1780's, 
unpublished diary in the possession of The National Museum Of Scotland. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of event concentrating on the damage to the harbour. 
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FLOOD NUMBER : CF. 43 
DATE OF EVENT :1 1792 December. 
2 1792. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1,2 Miltonhaven...a sea flood. 
B)WIND CONDITIONS : 
1 Miltonhaven... notably stormy period. Lamb's interpretation "it has been possible to derive the maps of 
the monthly mean pressure distribution in each of those months (December... which Lamb hints at as being 
the month of occurrence of the 1792 Miltonhaven event). They all show patterns conducive to prevalent 
NW'Iy to N'ly winds over the North Sea, particularly the northern part. 
G)ANYOTHER FACTORS : 
1 Germany (Cuxhaven and Hamburg)... And between 16/11 1792 and 3-4/3 1793 there were four very high 
flood tides, reaching over 2.5 m above mean high water level, and four more that reached between 1.5 and 
2.5 m above the normally expected high tide... No such frequency of storm floods occurred again until 1973 
and then with not quite the same severity, Petersen and Rohde (1977). 
1,2 Miltonhaven... The disaster was prepared by the unwise quarrying for lime, for agriculture on the 
nearby Lauriston Castle estate, from the projecting ledge of rock, which ran across the bay and had formed 
a natural protection for the village. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
1 Miltonhaven... a sea flood three houses were carried away....2 Miltonhaven... "some houses inundated" 
B) DAMAGE CAUSED : 
7) 1 Miltonhaven... three houses were carried away
2 Miltonhaven... Some houses inundated. 
D)LOCATIONSAFFECTEDOUTSIDEOF SCOTLAND ANDSOURCES:
1 This notably stormy period (1791 to 1795) also affected the British Isles and coasts of other 
neighbouring countries as far as Sweden. Source... Lamb (1991). 
See also Lamb (1991) p97 for a general discussion on the stormy month of December 1792. 
Germany. Source... Petersen and Rohde (1977). 
E)SIZE OF EVENT: Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. Lamb (1991) "Historic Storms of The North Sea, British Isles And Northwest Europe", Cambride 
University Press, Cambridge, 204pp, p90. Reference Used... A. Watt (1985) "Highways And Byways Round 
Kincardine", Gourdas House, Aberdeen, 504p. Also Used... M. Petersen and H. Rohde (1977) "Stormflut: Die 
Grossen Fluten An Den Kusten Schleswig-Holsteins Und In Der Elber" Karl Wachholtz, Neumunster, 148pp. 
2 Book... A. Watt (1985) "Highways And Byways Around Kincardine" Gourdas House Publishers, Aberdeen, 
p488-489. No original reference given. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 The description of the event and particularly its causes come from a number of diiferent sources, it is 
not possible to identify the actual date of the event but it is very likely to have occurred in December. 
2 Short description of event. 
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FLOOD NUMBER : CF.44 
DATE OF EVENT : 1793January. 
CAUSEOFEVENT 
A) TIDAL CONDITIONS : 
Peterhead "in one tide" ... 
B)WIND CNDITIONS : 
Peterhead... "storm" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Class 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Peterhead... the south quay in the harbour flooded. 
B) DAMAGE CAUSED : 
2) Peterhead... "upwards of 300 tons of the pavement and cribs were thrown into the harbour, and as the 
breach was once made, the whole of the quay very narrowly escapeddemolition...The cost of repairing the 
damagewas £691 1Os" 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book... J. T. Findlay (1933) 'A History Of Peterhead From Prehistoric Times To A. D. 1896" Revised Edition, 
P Scrogie Ltd, Peterhead, 339pp, p216. No original reference given but the author clearly shows that he 
is quoting from a previous work. A list of principal references is given at the end of the book. 
B) ESTIMATED RELIABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUAUTY OF DATA : 
Short description of event concentrating on the damage to the harbour. 
465 
FLOOD NUMBER :CF. 45 
DATE OF EVENT :1 1795 May probably between 6-12. 
2 1795. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
2 Miltonhaven... "an inrush of the sea at high tide" 
B)WIND CONDITIONS : 
1 Miltonhaven... "an easterly gale" Lamb's Interpretation "It has been possible to derive the maps of the 
monthly mean pressure distribution in each of these months (May... which Lamb hints at as being the 
month of occurrence of the 1795 Miltonhaven event) They all show patterns conducive to prevalent. 
NW'ly and N'ly wids over the North Sea, particularly the northern part" 
2 Miltonhaven... *during a storm when an easterly gale was blowing" 
C) DURATION OF STORM : Type 1. 
G)ANY OTHER FACTORS : 
1,2 Miltonhaven... The disaster was prepared by the unwise quarrying for lime, for agriculture on the nearby 
Lauriston Castle estate, from the projecting ledge of rock, which ran across the the bay and had formed a 
natural protection for the village. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Miltonhaven... "nearly all that remained of the village and harbour wall were carried away in one night". 
2 Miltonhaven... "carried away the whole village one night and penetrated 150 yards inland where it has 
maintained its ground ever since" 
B)DAMAGECAUSED: 
2) 1,2 Miltonhaven... "nearly all that remained... and harbour wall were carried away in one night" 
7) 1,2 Miltonhaven... "nearly all that remained of the village... were carried away in one night" 
8) 1,2 Miltonhaven...erosion of the village. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 This notably stormy period (1791-1795) also affected the British isles and coasts of other neighbouring 
countries as far as Sweden. Source... Lamb (1991). 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe', Cambridge 
University Press, Cambridge, 204pp, p90. Original References... C. Lyell (1830) "Principles Of Geology" 1st 
and 5th editions (1837) only, p264 and 399 respectively, John Murray, London. 
Book... New Statistical Account (1843) Statistical Account Of Kincardineshire, by the ministers of the 
respective parishes, p274-275. 
2 Book... A. Watt (1985) "Highways And Byways Around Kincardine" Gourdas House Publishers, Aberdeen, 
p488-489. Original Reference... contemporary Geological Journal, unspecified. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, based on a number of sources. 
2 Short description of event. 
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FLOODNUMBER:CF.46 
DATE OF EVENT: 1795November 18. 
B)WIND CONDITIONS : 
2 Firth Of Forth... "Severe N. E. gale" 
C) DURATIONOF STORM : Type 1. 
G)ANY OTHER FACTORS : 
2 Firth Of Forth... severe rainstorm caused Water of Leith to flood which did considerable damage. In the 
afternoon snow began to fall. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENT OF EVENT 
2. Firth of Forth flooded. 
E) SIZE OF EVENT : Intermediate. 
A)SOURCES OF INFORMATION: 
Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p96. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
Short description of the event concentrating on its cause. 
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FLOOD NUMBER : CF. 47 
DATE OF EVENT :1 1796 January. 
2 1796. 
CAUSEOFEVENT 
A) TIDAL CONDITIONS : 
1 Stevenston... "the tide encroached farther on the land during a high tide" ... 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1,2 Stevenston... flooded the highway from Seabank (Auchenharvie) gate to Saltcoats. 
B) DAMAGE CAUSED : 
3) 1,2 Stevenston... road flooded between the Seabank (Auchenharvie Estate) gate and Saltcoats. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 5. Ayrshire And Buteshire' Account Of The Parish Of Stevenston, 1837, p427-428.-
Original Reference... Beith Papers property of James Dobie, of Crummock. 
2 Book... J. Clements (1974) "Stevenston-The Kernel Of Cunninghame' 61 pp, p41. No original reference 
given. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Short description of event. 
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FLOOD NUMBER : CF.48 
DATE OF EVENT :1 1799 February 9. 
2 1799. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
2 Banff 'high tides" ... 
B)WIND CONDITIONS : 
1 Scotland "the most remarkable storm of wind-that is remembered in this country"...
2 Banff... "northerly winds" 
C)DURATION OF STORM : Type1. 
D)ESTUARINECONDITIONS: 
2 Banff "the river.. has overflowed" ... . 
G) ANY OTHER FACTORS : 
1 Scotland... 'and snow" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Scotland flooding. 
2 Banff... "the low part of the town... up to five or six feet of water in some of the streets" 
B) DAMAGE CAUSED : 
7) 2 Banff... "overflowed the low part of the town" 
10) 2 Banff... "occasioned much mischief and inconvenience" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Journal Article... R. C. Mossman 1896-1897 "The MeteorologicalOf Edinburgh, Part 2' in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p96.Original Reference... P. Playfair (1799--1800) in Transactions Of The Royal Society Of Edinburgh, Vol. 4, p213 
and Vol. 5, p193. Observations taken at Windmill St, Edinburgh between 1794 and 1799. 
2 Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 13. - Banffshire, Elginshire and Nairnshire" Account Of The Parish Of Banff, 1836, p4-5. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
1 Short description of the event concentrating on its cause. 
2 Short description of the event concentrating on its cause. 
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FLOOD NUMBER :CF.49 
DATE OF EVENT :1 1803. 
2 1803 January 8-10. 
3 1803 Winter. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
1 Methill... 'a strong gale" 
2 East Coast... " a severe gale blew" 
3 Peterhead... "the most disastrous....storm" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Methill... "east pier" 
2 East Coast. 
B)DAMAGECAUSED: 
2) 1 Methiil... 'the east pier... was knocked to ruins"... repaired in 1838 at a cost of £1,800. 
2 East Coast... "doing much damage to shipping" 
C) IMPACT AT OTHER SITES : 
10) North-East... "fearful storm played great havoc over the entire north-east of Scotland" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION :
1 Book... H. Famie (1861) 'The Fife Coast From Queensfery To Fifeness', J. C. Orr, Cupar-Fife, p113. 
2 Journal Article... R. C. Mossman 1897 'The Meteorological Of Edinburgh, Part 2' in Transactions Of The Royal 
Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p97. Original Reference... Although the author does 
not assign an original reference to the event, he does give a list of some of the original references used, 
including newspapers at the start of the appendix.
3 Book... J. T. Findlay (1933) "A History Of Peterhead From Prehistoric Times To A. D. 1896", Revised Edition, 
P. Scrogie Ltd, Peterhead, 339p, p218. No original reference given, but a list of references used is given at 
the end of the book. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT :Class 1. 
C)ASSESSMENTOF QUALITY OF DATA: 
1 Short description of event. 
2 Very short description of event. 
3 Very brief mention of the event not detailing the general havoc caused. 
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FLOOD NUMBER : CF. 50 
DATE OF EVENT : 1808 November 17-20. 
A) TIDAL CONDITIONS : 
Leith... "The tides...were of an uncommon height. Tides equally great are on record, but four successive 
tides of such height and impetus no one recollects to have recalled" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT 
Leith... tidal flooding 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p97. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS : Class1. 
C) ASESSSMENTOF QUALITY OF DATA : 
Short description of the event concentrating on its cause. 
FLOOD NUMBER : CF. 51 
DATE OF EVENT : 1811 October 31 
A) TIDAL CONDITIONS : 
Leith... "Exceptional high tide" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Leith tidal fooding. 
8) DAMAGE CAUSED : 
10) Leith... "much damage caused" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p99. No original reference given but the author 
give a list of some of the original references used, including newspapersat the start of the appendix.. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS : Class1. 
C) ASESSSMENTOF QUALITY OF DATA : 
Very short description of the event. 
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FLOOD NUMBER : CF. 52 
DATE OF EVENT : 1811 November 1-2. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
North Sea... *the waters...rose to a very unusual height" 
Firth Of Forth... "The rise exceeded 20 feet" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
North Sea, Firth Of Forth flooding. 
E) SIZE OF EVENT : Large. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p99. Original Reference...Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATINGOF EVENTS : Class 1. 
C) ASESSSMENTOF QUALITY OF DATA : 
Very short description of the event. 
FLOOD NUMBER :CF. 53 
DATE OF EVENT : 1812 October 21 
A) TIDAL CONDITIONS : 
Leith 'Very high tide" ... 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Leith... "streets inundated' 
B) DAMAGE CAUSED : 
3) Leith..."streets inundated" 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108.. No original reference given but the author 
gives a list of some of the original references used, including newspapers at the start of the appendix. 
OF SOURCES AND DATING OF EVENTS : Class1.B)ESTIMATEDRELIABILITY 
C) ASESSSMENTOF QUALITY OF DATA : 
Very short description of the event. 
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FLOOD NUMBER :CF.54 
DATE OF EVENT : 1815January 27-28. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Leith..."With very high tide" 
B)WINDCONDITIONS: 
Leith *Severe E. N. E. gale.... 
C) DURATION OF STORM :Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Leith... harbour are flooded 
B) DAMAGE CAUSED : 
2) Leith... "Solid masonry on the pier broken down by the huge waves" 
E)SIZE OF EVENT: Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, p67-108. Original Reference... Although the author does not 
assign an original reference to the event, he does give a list of some of the original references used,
including at thenewspapers start of the appendix. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
Very short description of the event. 
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FLOOD NUMBER : CF. 55 
DATE OF EVENT : 1819October 23-24. 
CAUSEOF EVENT 
B)WIND CONDITIONS : 
Peterhead... "a violent storm" 
C)DURATION OF STORM : Type 1. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Peterhead. harbour area flooded .. 
B)DAMAGE CAUSED : 
2) Peterhead... pier or breakwater between Greenhill and the South Harbour was overthrown and 
extensively damaged to the amount of £3400. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... J. T. Findlay (1933) 'A History Of Peterhead From PrehistoricTimes To A. D. 1896", Revised Edition, 
P. Scrogie Ltd, Peterhead, 339p, p218. No original reference given, but a list of references used is given at 
the end of the book. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Very short mention of event, concentrating on the eff act on the harbour. 
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FLOOD NUMBER : CF. 56 
DATE OF EVENT :1 1820 January 22. 
2 1820. 
A) TIDAL CONDITIONS : 
2 Campelltown coastal inundation. ... 
B)WIND CONDITIONS : 
1 Edinburgh "Heavy gale"...
2 Campelltown... "calm" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Edinburgh flooded. 
2 Campelltown many streets and houses flooded. ... 
B)DAMAGE CAUSED : 
3) 2 Campelltown... many streets flooded. 
4) 1 Edinburgh.. caravanweighing about six tons and containing several wild animals blown over at .AWombell's menagerie on the Mound' 
7) 2 Campelltown... many houses flooded. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Journal Article R. C. Mossman 1896-1897 'The Meteorological Of Edinburgh, Part 2' in Transactions Of The ...Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p101. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix.
2 Newspaper Inverness Advertiser 1869 February2, 'Campellown The High Tide' -Original Reference...Description of event based on the recollections of the older inhabitants of the town. 
... 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Short description of event forms part of the description of a later event. 
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FLOOD NUMBER : 
DATE OF EVENT :1 1822 September 11. 
2,3 1822. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
3 Arbroath... "a high tide" 
B)WIND CONDITIONS : 
1 Firth Of Forth... "Severe S. W. gale" 
2 Macduff "a storm" ... 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
2 Macduff harbour"area flooded ...
3 Arbroath... "swept away part of the battery and the greater portion of ballast hill and new stone harbour' 
B)DAMAGECAUSED: 
2 Macduff... "An outer harbour...wrecked by the storm" 
3 Arbroath... swept away parts of new stone harbour. 
6) 3 Arbroath... extensivedamage done to battery and ballast hill. 
8) 3 Arbroath... 'swept away part of the battery and the greater portion of ballast hill" 
E)SIZEOF EVENT : Local. 
ALMJENTICIIY OF EVENT 
A) SOURCES OF INFORMATION: 
1 Journal Article... R. C Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p101. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix.
2 Book... R. and F. Moms (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229p, p76.
No original reference given but a list of references given at the back of the book. 
3 Book... G. Hay (1899) "History Of Arbroath" 2nd edition, Arbroath. No original reference given. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Very short description of the event. 
3 Very short description of the event. 
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FLOOD NUMBER : CF.58 
DATE OF EVENT :1 1827 October 22-23. 
2 1827. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Leith 'with very high sea" ... 
B)WIND CONDITIONS : 
1 Leith.. "Severe gale".
2 Wick... "a storm" 
C) DURATION OF STORM :Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A)EXTENTOF EVENT : 
1 Leith... harbourarea flooded 
2 Wick... harbour areaflooded 
B)DAMAGE CAUSED : 
2) 1 Leith... "doing damage to the harbour" 
2 Wick... much of the enlarged harbourunder construction since 1824 was washed away 
E)SIZEOF EVENT : Local. 
A)SOURCES OF INFORMATION: 
1 Journal Article... R. C. Mossman 1896-1897 'The Meteorological Of Edinburgh, Part 2' in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p102. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix.
2 Book... R. and F. Morris (1983) 'Scottish Harbours' The Alethea Press, Everton, Sandy, 229p, p100-101.
No original reference specified but a list of references given at the back of the book. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS: Class1. 
C)ASESSSMENTOFDUALITY OF DATA :
1 Very short description of the event. 
2 Very short description of the event. 
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FLOOD NUMBER : CF. 59 
DATE OF EVENT : 1,3 1829. 
2 1829 October 13-14. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
2 Leith... "a very high tide" 
3 Banff... "high tides" 
B) WIND CONDITIONS : 
1 Miltonhaven... 'another storm" 
2 East Coast... "a severe gale from the N. E. " 
3 Banff "northerly winds" ... 
C) DURATION OF STORM : Type 1. 
D) ESTUARINE CONDITIONS : 
3 Banff... "the river...has overflowed' 
G)ANY OTHER FACTORS: 
1 Miltonhaven..."The disaster was prepared by the unwise quarrying for lime, for agriculture on the 
Lauriston Castle estate, from the projecting ledge of rock, which ran across the bay and had formed a 
natural protection for the village"
2 At Edinburgh 2.5 inches of rain fell. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Miltonhaven... "the destruction was finally completed"
2 Leith... Harbour. 
3 Banff... "the low part of the town... up to five or six feet of water in some of the streets" 
B) DAMAGE CAUSED : 
3) 3 Banff... 'three horses of the mail-coach were drowned, in attempting to pass through the 
Market-square" 
7) 1 Miltonhaven... the destruction of the village was finally completed.
3 Banff... "overflowed the low part of the town' 
10) 3 Banff... "occasioned much mischief and inconvenience" 
E)SIZEOF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe" Cambridge 
University Press, Cambridge, 204p, p90. Original References... C. Lyell (1830) "Principles Of Geology" 1st and 
5th editions (1837) only, p264 and p399 respectively, John Murray, London. 
Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 11 Kincardineshire" Account Of The Parish Of St Cyrus, 1841, p274-275. 
2 Journal Article... R. C. Mossman 1897 ̀ The Meteorological Of Edinburgh, Part 2" in TransactionsOf The Royal 
Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p102.
Original Reference... Although the author does not assign an original reference to the event, he does give a 
list of some of the original references used, including newspapersat the start of the appendix. 
3 Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 13. Banffshire,Elginshireand Nairnshire"Account Of The Parish Of Banff, 1836, p4-5.-
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B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
1 Lamb (1991) date of event is likely to have been either 3-4 August, 14 October or 25 November, 
p124-127 with charts. 
2 Mossman (1898) date of Miltonhavenevent could also have been 25 November . 
C)ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event but from a number of contemporary sources to the event. 
2 Very short description of event. 
3 Short description of the event concentrating on its cause. 
FLOOD NUMBER : CF. 60 
DATE OF EVENT : 1830. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
Cockbumspath..."heavy seas" 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Cockbumspath...harbour flooded. 
B)DAMAGECAUSED: 
2) Cockbumspath...At the Cove... a pier under construction was completely destroyed. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book...Society For The Sons And Daughters Of Clergy (1843) New Statistical Account : Volume 2 
Berwickshire"Accountof the parish of Cockbumspath, p312-313. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of event. 
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FLOOD NUMBER : CF. 61 
DATE OF EVENT :1 1832 October 8. 
2 1832. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
2 Banff... 'high tides" 
B) WIND CONDITIONS : 
1 Edinburgh... 'with strong N. E. wind" 
2 Banff "northerly winds"... 
D)ESTUARINE CONDITIONS : 
2 Banff...the river...has overflowed" 
G) ANY OTHER FACTORS : 
1 Edinburgh... "Heavy rain 2.2 inches" 
H) CLASSIFICATIONOFCAUSE OF EVENT :Type 3 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Edinburgh. 
2 Banff... "the low part of the town flooded" 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
1 Journal Article... R. C. Mossman 1896-1897 'The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p103. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix from which the information is likely to have come 
from. 
2 Book... Society For The Sons And Daughters Of The Clergy (1845) New Statistical Account Of Scotland: 
Volume 13. - Banffshire, Elginshire and Nairnshire"Account Of The Parish Of Banff, 1836, p4-5-
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Very short description of the event. 
480 
FLOOD NUMBER : CF. 62 
DATE OF EVENT : 1834October 4. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS: 
Leith... "The water in Leith Dock rose to within a foot of the edge of the quay, and presented the novel 
spectacle of vessels lying to appearance almost out of the water" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Leith... Dock... parts of Baltic Street flooded. 
B)DAMAGE CAUSED : 
7) Leith... "Some houses in Baltic Street flooded" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
Journal Article... R. C. Mossman 1896-1897'The Meteorological Of Edinburgh, Part 2' in Transactions Of The 
RoyalSociety Of Edinburgh, Vol. 39, Part 1, pages 67-108, p103. Original Reference... Although the author 
does not assign an original referenceto the event, he does give a list of some of the original references 
used, including newspapersat the start of the appendix. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENTOF QUALITY OF DATA : 
Very short description of the event. 
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FLOOD NUMBER :CF. 63 
DATE OF EVENT :1 1835 January 19. 
2 1835. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
2 Banff... "high tides" 
B)WIND CONDITIONS : 
1 East Coast... "Storm from N. E. " 
2 Banff..."northerly winds" 
C) DURATION OF STORM :Type 1. 
D) ESTUARINE CONDITIONS : 
2 Banff 'the river... has overflowed" ... 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A)EXTENT OF EVENT : 
2 Banff... "the low part of the town... up to five or six feet of water in some of the streets' 
B)DAMAGE CAUSED : 
3) 2 Banff... "overflowed the low part of the town" 
10) 2 Banff... "occasioned much mischief and inconvenience" 
E) SIZE OF EVENT : Local. 
AUHEN11CIIY OF EVENT 
A) SOURCES OF INFORMATION : 
1 Journal Article... R. C. Mossman 1896-1897 "The Meteorological Of Edinburgh, Part 2" in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p103. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix.
2 Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 13 - Banffshire, Elginshire and Naimshire" Account Of The Parish Of Banff, 1836, p4-5-
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Very short description of the event. 
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FLOOD NUMBER : CF. 64 
DATEOF EVENT : 1836 February 1. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
Barrahead, Lewis *the sea rose upon the shores of the lighthouse island to an unexemplified height"... 
B)WIND CONDITIONS : 
Barrahead, Lewis... "the wind is in western directions' 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENT OF EVENT : 
Barrahead, Lewis... "the lighthouse island shores" 
B) DAMAGE CAUSED : 
8) Barrahead, Lewis...and with surprising force lifted, or partially moved, a great mass of granite... which 
measured on an average 12 feet in length, 8 feet in breadth and 8 feet in thickness which at the rate of 
13 cubic feet to the ton, is equal to no less than 59 ton" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOFINFORMATION: 
Newspaper...Inverness Journal 1836 April 1, "Barrahead Lighthouse" 
B)ESTIMATEDRELIABIUTY OF SOURCES AND DATING OF EVENT: Class 1 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of event based on eyewitness account of the Iightkeeper. 
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FLOOD NUMBER : CF.65 
DATE OF EVENT : 1837. 
A) TIDALCONDITIONS: 
Newton-Upon-Ayr...*have been overflowedby the sea, and are now within high-watermark" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENT OF EVENT : 
Newton-Upon-Ayr... "several acres of land behind the pier in this parish, on which a row of houses stood 
within the last ten or twelve years, have been overflowed by the sea" 
B)DAMAGE CAUSED : 
5) Newton-Upon-Ayr... several of land behind the pier flooded.acres 
7) Newton-Upon-Ayr. a row of houses abandoned. .. 
E)SIZE OF EVENT : Local. 
AUTHEM1CiTYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... Society For The Sons And Daughters Of The Clergy (1845) New Statistical Account Of Scotland: 
Volume 5- Ayrshire And Buteshire° Account Of The Parish Of Newton - Upon - Ayr, 1837, p89. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Very short description of event concentrating on its effect. 
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FLOODNUMBER: CF. 66 
DATE OF EVENT :1 1839 October 12 
2,3 1839. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Kirkcudbright... "Immediately after high water, the tide, as usual, began to ebb, when all at once it veered 
round, and flowed so fast as at a two hour flood for the space of nearly an hour...event of this nature not 
remembered to have happened before" 
B) WIND CONDITIONS : 
2 Portsoy... "a storm" 
3 Troon... "a storm" 
C) DURATION OF STORM : Type1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Kirkcudbright... harbou floodedr. 
2 Portsoy... harbour flooded. 
B)DAMAGE CAUSED : 
2) 2 Portsoy... harbour built in 1825 partially destroyed. 
C) IMPACTAT OTHER SITES : 
2) 3 Troon... "a storm drove ships from their moorings and totally wrecked several' 
E)SIZE OF EVENT : Local 
A)SOURCESOF INFORMATION: 
1 Newspaper... Dumfries Times 1839 October 30, "Kirkcudbright, 12th Oct" 
2,3 Book... R. and F. Moms (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229p, p64-65 and 
78-80. No original references specified but a list of references given at the back of the book. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1, 
C)ASSESSMENTOF QUALITY OF DATA :
1 Short description of event. 
2 Short description of event. 
3 Short description of event. 
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FLOODNUMBER: CF. 67 
DATE OF EVENT :1 1846 November 20. 
2 1846. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
2 Campelftown..."A very high tide was experienced" 
B)WIND CONDITIONS : 
1 Edinburgh... "Stormy S. E. gale" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Edinburgh. 
2 Campelltown...coastlineflooded. 
E)SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
1 Journal Article... R. C. Mossman 1896-1897 The Meteorological Of Edinburgh, Part 2' in Transactions Of The 
Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p104. Original Reference... Although the author 
does not assign an original reference to the event, he does give a list of some of the original references 
used, including newspapers at the start of the appendix. 
2 Newspaper InvernessAdvertiser 1869 February 5, "The Late Storm And Floods" ...Original Reference-memories; of inhabitants of the town. 
B)ESTIMATEDREIJABIUTY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Brief mention of event with no information on its impact, as part of a description of a later event. 
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FLOODNUMBER: CF. 68 
DATE OF EVENT : 1847October 7. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Perth... This state of matters was aided by a rising spring-tide. 
B)WIND CONDITIONS : 
Perth... with a gusty disagreable east wind... 'The following night was tempestuous - the wind howled, and 
the pelting of the pitiless storm was indeed frightful. 
C) DURATION OF STORM : Type 1. 
D)ESTUARINECONDITIONS: 
Perth... Firth of Tay... "Gradually the Tay began to swell" as a result of many days very heavy rain. 
H) CLASSIFICATION OF CAUSE OF EVENT : TYPE 4. 
IMPACT OF EVENT 
A) EXTENTOF EVENT 
Perth... 'from Friartonon the extreme left, to the river Almond on the right, a stretch of nearly four miles 
- the country presented one vast lake, with farm-houses, cottages and hamlets, as well as the city of Perth 
Itself in the midst of it. The farm of North Muirton, and lower portion of South Muirton, together with 
Easthaugh,etc were all submerged to a considerable depth' 
Perth *The George Inn stable-yard... the North Port, Castle Gable and Curfew Row... the North and South ...
Inch including Shore St... Rose Terrace... the whole space from Charlotte St. along Athole Place, and Athole 
Crescent to the Theatre in Athole St... from the North Port the upon Charlottewaters rose 
Place Slacldriars House was completely surrounded... the streets in the southern distict of the town were ...
in the same situation : Marshall Place and King's Place... Princes St. and the Edinburgh Road... Victoria St and 
South William St... Nelson St also, and the greater part of Scott St, James St, and King St... Canal St including 
the Star Hotel... Farther west still, County Place, part of Newrow, Hospital St. with the Hospital itself, were 
in a depth of several feet... were all flooded' 
B) DAMAGE CAUSED : 
3) Perth... some roads flooded. 
4) Perth... Many commercial and retailing properties flooded. 
5) Perth... A large tract of agriculure land was flooded and a vast number of lifestock of all types were 
washed away, alot of damage to crops in the field and the harvest and hay ricks. 
7) Perth.... Many homes were flooded. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOFINFORMATION: 
Book... D. Peacock (1849) "Perth : Its Annals And Archives", Thomas Richardson, Perth, p472-476. 
Description of event based on personal experience of author. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Very detailed description of event. 
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FLOOD NUMBER : CF. 69 
DATE OF EVENT :1 1849 January 10. 
2 1849. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Peterhead... very heavy seas were rolling onshore... flood tide... the sea, which was rolling very heavily at 
the back of the North Harbour... at half tide 2 tremendous waves dashed over the breach, the last one 
being upwards of 14 to15 feet high in the North Harbour. 
2 Buckle... *destroyed by the waves' 
3 Alloa... "Exceptionally high tide' 
B)WIND CONDITIONS : 
I Peterhead... "one of those severe easterly gales. the gale commenced blowing east by south' ..2 Buckle.. storm. . 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
1 Peterhead... "heavy rain" 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Peterhead... on east side of North Harbour new herring-curing yards flooded and washed away... at half tide, 
2 tremendous waves spread the quay at the North Harbour to great depth.over a 
2 Buckie... "harbour' 
3 Alloa... harbour. 
B) DAMAGE CAUSED : 
1) 1 Peterhead... 2 of the crew of on the rocks beside thea vessel were drowned when it was wrecked 
baths... 15 people drowned on the quay in the North Harbour when 2 tremendous waves washed them into 
the harbour, only 1 body was not recovered. 
2) 1 Peterhead... "five vessels have been totally wrecked... 186 yards of east side enclosing wall of North 
harbour thrown down... much of this material was thrown around the harbour or onto the roadway and 
quay... new herring-curing yards washed away. 
2 Buckie... "A wooden harbour built in 1843... Iasted only six years. 
8) Peterhead...threw down about 186 yards of the enclosing wall on the east side of the North Harbour 
and washed away new herring-curingyards. 
C) IMPACT AT OTHER SITES : 
1) 1 Slains... all crew perished from a vessel driven ashore. 
1 Boddam... all crew perished from a brig wrecked on the shore. 
2) 1 Slains... 1 vessel driven ashore. 
1 Boddam... 1 brig wreckedon shore. 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMA11ON: 
1 Book... J. T. Findlay (1933) "A History Of Peterhead From Prehistoric Times To A. D. 1896", Revised Edition, 
P. Scrogie Ltd, Peterhead, 339p, p218. Original Reference... W. Boyd (1885) "Old Inverurgie" Peterhead. 
Author gives description of eent written the day after its in Peterhead. 
2 Book... R. and F. Morris (1983) "Scottish Harbours"The Alethea Press, Everton, Sandy, 229p, p68-70.
No original reference given but a list of references given at the back of the book. 
3 Newspaper... Alloa Journal 1869 February 15 "High Tide" 
occurrence 
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B)ESTIMATED REUABILITY OF SOURCES ANDDATINGOF EVENT : Class 1. 
C)ASSESSMENTOFQUAUTY OF DATA : 
1 Detailed description of event written by a witness the day after the event took place.
2 Short description of event. 
3 Brief mention of event as part of a discussion of a later event. 
FLOOD NUMBER : CF. 70 
DATE OF EVENT : 1849 January 24-26. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Inverness... "the tide rose very high in the afternoon, greater than the day before" 
B) WIND CONDITIONS : 
Inverness... "gale" 
C) DURATIONOF STORM :Type1. 
D)ESTUARINE CONDITIONS : 
Inverness... Flood caused by a long periodof heavy rain and a thaw of snow. 
G)ANY OTHER FACTORS : 
Extensive river flooding in Inverness-shire and Caledonian valley area. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 4. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Inverness... "Portland Place flooded' 
B) DAMAGE CAUSED : 
3) Inverness "Portland Place flooded" 
... 
C) IMPACT AT OTHER SITES 
3) Inverness-shire...some bridgeswashedaway.
5) Inverness-shire large tracts of agricultural land flooded. ...Caledonian valley large tracts of agricultural land flooded. ...7) Inverness-shire... some houses washed away. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION : 
Book... D. Nairne (1895) "Memorable Floods In The Highlands During The Nineteenth Century, With Some 
Accounts Of The Great Frost Of 1895' Northern Counties Printing And Publishing Company Ltd, Inverness. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Detailed description of event including eye-witness accounts of the event. 
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FLOOD NUMBER : CF. 71 
DATE OF EVENT : 1850 January 29. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Inverness... "high tide... the tide has risen so high" 
B)WIND CONDITIONS : 
Inverness... "high wind" 
D) ESTUARINECONDITIONS: 
Inverness... the water in the river rose to an unusual height due to the above factors only. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Inverness 'Bank Street, and Douglas Row, and the greater part of the east bank of the river, ... 
are flooded to a depth of, in some places, about twenty-two inches... On the west side of the 
river the water has not made so great an encroachment, having found its way into one or two 
of the lowest lying houses" 
B)DAMAGE CAUSED : 
7) Inverness...'Some of the houses in Bank Street and Douglas Row are already nine to ten 
inches deep in water...the water...having found its way into one or two of the lowest lying 
houses" 
E)SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper... Inverness Advertiser 1850 January 29 The High Tide Come At Last" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of event concentrates on its cause. 
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FLOOD NUMBER : CF.72 
DATE OF EVENT : 1850October 7. 
A) TIDAL CONDITIONS : 
Aird Districts... "The tide of yesterday was unusually high" 
B) WIND CONDITIONS : 
Aird Districts... "and owing to the high wind" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Aird Districts... "overflowing a number of low carne lands" 
B) DAMAGE CAUSED : 
3) Aird Districts... "undermining, and throwing down a considerable piece of the stone parapet 
of the road at Phopachy" 
4) Aird Districts... "For about a mile the shore was strewed with prop-wood, which had been 
laid down at the same place for shipment"
5) Aird Districts... some carse lands flooded. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper...Invemess Advertiser 1850 October 8, "High Tides" 
B)ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event. 
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FLOOD NUMBER :CF.73 
DATE OF EVENT : 1850 November 4. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Inverness... "The co-incidence of a spring tide" 
D) ESTUARINECONDITIONS: 
Inverness... "The recent heavy rains have so swollen the river. During the day the rain .. 
continued to descend at intervals, and the river to increase in volume" 
G) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Inverness... "the roadway at Bank Street and the Ladies Walk were partially covered yesterday 
in several places... the roadway between Douglas Row and Bank Street was completely submerged' 
B) DAMAGE CAUSED : 
3) Inverness...roadway at Bank Streetand between Douglas Row and Bank Street and Ladies 
Walk were flooded. 
E) SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A) Newspaper... Inverness Advertiser 1850 November 5, 'The River" 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event. 
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FLOOD NUMBER : CF.74 
DATE OF EVENT : 1850November 5. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Inverness 'when the tide was at its highest" ... 
D) ESTUARINECONDITIONS: 
Inverness... "The recent heavy rains have so swollen the river During the day the rain ... 
continued to descend at intervals, and the river to increase in volume.. The current received no .
perceptible check from the tide, but sped on with such a fearful velocity" 
G) CLASSIFICATION OF CAUSE OF EVENT : Type 4. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Inverness... "the roadway from the steps opposite Bank Lane down to Douglas Row was almost 
completely covered" 
B)DAMAGE CAUSED : 
3) Invemess...roadwayfrom Bank Lane down to Douglas Row was flooded. 
7) Inverness one house on Douglas Row flooded to a depth of four to five inches" ... 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A) Newspaper... Inverness Advertiser 1850 November 5, "The River" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of event. 
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FLOOD NUMBER : CF. 75 
DATE OF EVENT : 1851. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Fraserburgh..."some severe storms were experienced" 
C) DURATIONOF STORM : Type1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Fraserburgh... North Pier area flooded. 
B) DAMAGE CAUSED : 
2) Fraserburgh... part of new North Pier broken down. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
Book... J. Cranna (1914) "Fraserburgh: Past And Present', Rosemount Press, Aberdeen, 502p, p327-328.
J. Crannawas the harbour treasurerat Fraserburghover a considerable period and so was likely to have 
access to the documents relating to the construction of the new North Pier, so the information he 
presents is likely to be totally reliable although no contemporary references are given for the event. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Very brief mention of this event, but forms part of a much longer discussion on the building of 
the new North Pier. 
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FLOOD NUMBER : CF.76 
DATE OF EVENT : 1852 January 8. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Stranraer... "the tide was observed to be advancing to an unusual height" 
Kirkcolm... "at Cairnside... the tide rose sixteen yards higher than it has been seen for nearly 20 years"
Whitehaven... "there was a tremendous sea" 
B)WIND CONDITIONS : 
Stranraer... "great storm. the wind, which hitherto had been from the south-west, suddenly veered .. 
round to the north-west" 
Ballantrae.... "the extreme violence of the storm" 
Ayr... "the gale was very heavy" 
Whithaven... "gale" 
Newton Stewart "the wind rose to a perfect hurricane.- ... 
C) DURATION OF STORM : Type 1. 
G)ANY OTHER FACTORS : 
Stranraer... on Friday 9th, Saturday 10th, Sunday 11th the tides were again very high.
Wigtown...snow. 
Newton - Stewart..the rain fell in torrents the whole day and the creek was unusually 
swollen...frost and snow during the night" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVE NT 
A) EXTENT OF EVENT : 
Stranraer... "Clayton street... almost every house was enveloped in the surge and foam...Many 
of the houses behind Fisher Street, next to the shore, were flooded... the houses in North Strand 
Street and Harbour Street were likewise flooded... gasworks flooded breaches in Caimryan Road" ... 
B) DAMAGE CAUSED : 
2) Stranraer...more than 20 ships and fishing boats damaged or sunk in the harbour. 
3) Stranraer...at Claytonstreet the roadwaywas washed away... breaches in Caimryan Road, 
wall at Ballgreenbadly damaged. 
4) Stranraer... the shed on the Quay lost its roof... box used as counting house also washed 
away...gasworks flooded. 
5) Stranrer...some trees blown down and stacks of grain scattered. 
7) Stranraer... Clayton street. two houses washed away, many others badly damaged and most ..flooded... behind Fisher Street... one house levelled, many houses flooded... North Strand Street 
and Harbour Street many houses flooded... some houses lost chimney cans and pains of glass. 
8) Stranraer... "the battery for a considerable distance was washed away...breaches were made in the 
Caimryan Road. 
C) IMPACT AT OTHER SITES : 
2) Ballantrae... 3 ships damaged in harbour. 
6) Newton Stewart one window blown in at the United Presbyterian Church. - ... 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION: 
Newspaper...WigtownshireFree Press 1852 January 15, 'Severe Storm At Stranraer" 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
Detailed description of event concentrating on the effects in Stranraer. 
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FLOODNUMBER: CF.77 
DATE OF EVENT : 1852January 9-10. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Fraserburgh..."the waves came rolling in mountains, and when they struck the pier the effect was 
tremendous" 
2 Stranraer... on friday 9th the tide was very high. 
B)WIND CONDITIONS : 
1 Fraserburgh... "one of the severest storms ever experienced in Fraserburgh" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
A) EXTENT OF EVENT : 
1 Fraserburgh... new North Pier under construction damaged and the portion covering the old 
north channel was washed down completely.The breach made in the structure was a serious one. 
2 Stranraer... harbour. 
B)DAMAGE CAUSED 
2) 1 Fraseburgh.. whole of the upper section of the new North Pier under construction was more or less 
damaged, but the portion covering the old north channel was washed down completely, and all the 
material thrown into the harbour. The breach made in the structure was a very serious one. 
E)SIZEOF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Book... J. Cranna (1914) "Fraserburgh: Past And Present", Rosemount Press, Aberdeen, 502p, p327-328. 
Cranna quotes a person still living at the time of writing the book who witnessed the event. J. Cranna 
was the harbour treasurer at Fraserburgh over a considerable period and was likely to have access to the 
the information he presents is likely documents relating to the construction of the new North Pier, so 
to be totally reliable. 
2 Newspaper... Wigtownshire Free Press 1852 January 15, 'Great Storm At Stranraer" 
B)ESTIMATEDRELIABILITYOFSOURCESAND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Brief mention of this event, but forms part of a longer discussion on the building of the new 
North Pier. 
2 Briefy mentioned, as part of a long description of a previous event. 
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FLOODNUMBER: CF. 78 
DATE OF EVENT: 1852September 29. 
B) WIND CONDITIONS : 
Lossiemouth... "the wind blew fiercely from the north-east "On the coast the storm blew 'great 
guns lashing the Firth into mountainous waves, which broke against the harbour of Lossiemouth 
with a force that betokened alike the strength of its walls and the fury of the waves' 
C) DURATIONOF STORM: Type1. 
G)ANY OTHER FACTORS : 
The sloop Dolphin of Kirkwall left Dundee on the 28th, wind E. N. E. moderate. Soon after 
leaving, the wind increased to a heavy gale. Morning of 29th the sea was running high from the 
east. By midday in the Moray Firth the wind veered round to the north. 
Caused extensive river flooding on the Lossie, Blackburn and Findhorn. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENTOF FLOODING : 
Lossiemouthharbour - flooding caused by mountainouswaves in the Firth which broke against
the harbour. 
B)DAMAGE CAUSED AT EVENT SITES: 
1) Lossiemouth... I Sailor lost. 
2) Lossiemouth... the sloop 'Dolphin' of Kirkwall lost with a cargo of cod-fish for Dundee. 
E) SIZE OF EVENT : Local 
A)SOURCESOF INFORMATION : 
Newspaper... Courant (Elgin) 1852 October 1. 'Great Storm, Shipwreck And Loss Of Lite -
Overflow Of The Lossie' 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Detailed description of the event. 
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FLOODNUMBER: CF. 79 
DATEOF EVENT : 1852December27. 
A) TIDALCONDITIONS: 
Stranraer..."the tide rose to a greater height than it has been known to do since the year 1814" ...
Ballantrae... 'the tide rose to a great height...higher... than at any period ion the, last 50 years'
Cairnryan..."the tide was up on the street" 
Portpatrick..."the tide rose so high" 
Drummore..."the tide rose to a great height" 
Stairhaven... "there was one of the highest tides in the recollection any person here" 
Portwilliam... *the tide also rose to an unusual height" 
Borgue and Kirkcudbright... "the spring tide was flowing with alarming rapidity" 
Greenock..."the highest tide that has occurred in this locality for many years" 
B)WIND CONDITIONS : 
Stranraer... "the storm has been very violent... The wind being in the south-west" 
Ballantrae... "the wind came from the south-west in awful fury" 
Portpatrick... "a heavy gale of wind In the early part of the morning we had the wind from the ...S.E. and as the day came on it veered round by S. W. about 11o'clock it checked up to W. N. W" 
Drummore...the gale was very violent. 
Glenluce..."a storm of wind" 
Stairhaven... "a tremendous gale, first from the south, and veering round to the west" 
Portwilliam... "a perfect hurricane" 
Borgue and Kirkcudbright..."violent gale of wind from the south" 
Greenock... "The strong south-west wind" 
C) DURATION OF STORM : Type 2. 
D) ESTUARINE CONDITIONS : 
Greenock... "the swollen of thestate river" 
G) ANY OTHER FACTORS : 
Stranraer... "accompanied by heavy rain' 
Kirkcudbright... "the rain falling in torrents"was 
Greenock... "recent rains' 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Stranraer... North-West Castle, its grounds and outhouses flooded... the Shore road was 
completely under water... Harbour St flooded... North Strand St flooded... Clayhole partially
flooded... from Quayhead up to the Well flooded to a depth of two feet... Fisher St flooded, most 
gardens in the area flooded. 
Ballantrae... harbour. 
Caimryan... "The tide was up on the street... the stackyard at Claddyhouse flooded to awas 
depth of one foot' 
Innermessan stackyardflooded. ...
Portpatrick...the street along the shore flooded. 
Stairhaven... part of new quay swept away and breaches made in other parts of it. 
St Helene's Island... "almost carried away" 
Portwilliam... harbour. 
Kirkcudbright... "a considerable part of the road near Nunmill, opposite to St Mary's Isle was ...
flooded" 
Greenock...west quay flooded to a depth of three feet... steamboat qauy flooded...low street and 
other areas around it flooded, some to a depth of three feet. 
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B) DAMAGE CAUSED : 
2) Ballantrae... " a few fishermens huts swept away" 
Caimryan... damage to some fishing boats. 
Portpatrick... "the old harbour has sustained much damage" 
Stairhaven...part of new quay swept away and breachesmade in other parts of it... £20-£30 damage. 
Portwilliam harboursustained some damage. ...3) Stranraer... Shore road covered in shingle... considerable damage to the ledging of the bridge 
at the foot of North Strand Street. 
Caimryan...road partially washed away. 
4) Greenock... bonded warehouses on the west quay flooded, some damage done to the stock...Queen's 
warehouse flooded. Several small stores flooded and damage done to their contents. 
5) Stranraer District... "a great number of trees were torn up from the roots" 
innermessan...stackyard flooded damage to grain, potatoes and carrots in storage.
6) Stranraer...part of garden wall of the North-West Castle broken down. 
7) Stranraer... many houses on Shore St flooded to a depth of several feet... houses Northon 
Strand St flooded to a considerable depth... several houses at Clayhole flooded a house at the ...Well flooded to depth of 1.5 feet. a 
Portpatrick... some houses on the street along the shore flooded. 
Portwilliam... houses damaged by the storm. 
Greenock...some houseson low street and surrounding area flooded causing some damage. 
8) Caimryan... "the stone battery here is greatly damaged; the bank and a good part of the road 
is washedaway... at Claddyhousehalf the dyke is levelled" 
St Helene's Island..almost carried away 
C)IMPACTSAT OTHER SITES : 
1) Kirkmaiden..3 dead in shipwreck.
2) Portlogan... 3 ships damaged in the harbour 
Kirkmaiden 1 ship wrecked of the coast. ...Glenluce... a stranded vessel completely wrecked. 
Moathill... 5 vessels stranded. 
Barassie bay nearTroon...1 vessel shipwrecked.
7) Glenluce... several houses lost their chimney stacks. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES :
England London, Plymouth and Preston suffered damage due to the storm. Source as below. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION:
Newspaper... Wigtownshire Free Press 1852 December 30 "Violent Storm And High Tide" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Very detailed description of the event, its causes and effects. 
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FLOOD NUMBER :CF. 80 
DATE OF EVENT : 1852 December 28-29. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
Stairhaven... further high tides. 
B) WIND CONDITIONS : 
Stairhaven... further gales. 
C) DURATIONOF STORM :Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Stairhaven... a further five or six feet have been washed of the quay. 
B)DAMAGE CAUSED : 
2) Stairhaven..."in consequenceof the want of the parapet, about five or six feet have been 
washed off the top of the quay, and the rubbish being washed into the harbour, it will not be 
accessible to the steamer for some time" 
E)SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper WigtownshireFree Press 1852 December 30, "Violent Storm And High Tide" ... 
B)ESTIMATEDREUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of event which forms part of a long description of a previous event. 
500 
FLOODNUMBER: CF. 81 
DATE OF EVENT : 1854 November 2 (date of newspaper, event probably in October) 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Newton Stewart "when the tide was up"- ... 
B) WIND CONDITIONS : 
Newton Stewart... 'heavy storm of wind' -
C) DURATION OF STORM : Type 1. 
D) ESTUARINE CONDITIONS : 
Newton Stewart "the Cree was in full flood' - ... 
G) ANY OTHER FACTORS : 
Newton - Stewart... 'one of the heaviest and long - continued falls of rain... which continued all night" 
H) CLASSIFICATIONOF CAUSE OF FLOOD : Type4. 
IMPACT OF EVENT 
A) EXTENTOF EVENT 
Newton - Stewart... "from the south end of the town all the fields on the margin of the river 
were laid under water... the Inks of Cree being all submerged... The road along what is called the 
'Lough of Cree' was nearly the whole day under water" 
B)DAMAGECAUSED: 
3) Newton Stewart the road along what is known as the 'Lough of Cree' was flooded. - ...
5) Newton - Stewart some agricultural land flooded. ... 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper... Wigtonshire Free Press 1854 November 2 "Storm And Flood" 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of event. 
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FLOOD NUMBER : CF. 82 
DATEOF EVENT : 1855 June 21 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Stranraer... 'harbour but this morning's tide proved too heavy" ... 
G)ANY OTHER FACTORS : 
Stranraer Initial wooden wall built for protection from the sea, so that the foundation of a new 
breastwork in the harbour can be put down. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Stranraer... harbour flooded. 
B) DAMAGE CAUSED : 
2) Stranraer...several yards of planking from a wooden wall built to protect the construction of 
a new breastwork in the harbour were washed away. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION: 
Newspaper... Wigtownshire Free Press 1855 June 21, 'Stranraer Harbour Works' 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Very short description of event. 
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FLOOD NUMBER :CF. 83 
DATE OF EVENT :1 1856 
2 1856 February 6. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
2 Dumbarton... "the tide rose over five feet above the edge of the quay" 
B)WIND CONDITIONS : 
1 Anstruther... "a sudden gale" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Anstruther... harbour affected by sudden gale. 
2 Dumbarton..."the tide rose over five feet above the edge of the quay and the greater part of 
the High Street was under water for several hours" 
B)DAMAGE CAUSED : 
2) 1 Anstruther... "a sudden gale destroyed or injured 42 boats riding at anchor in Anstruther 
harbour" 
2 Dumbarton...flooding of the quay. 
4) 2 Dumbarton... flooding of the greater part of the High Street. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Book... H. Famie (1861) 'The Fife Coast From Queensferry To Fifeness', J. C. Orr, Cupar - Fife, p157. 
2 Book... I. M. M. MacPhail (1972) 'Dumbarton Through The Centuries' Dumbarton Town Council, 
p23-24. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
D) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Short description of event. 
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FLOOD NUMBER : CF. 84 
DATE OF EVENT : 1858 October 9 (date of newspaper). 
A) TIDAL CONDITIONS : 
Dumfries... "the tide from the south" 
B)WIND CONDITIONS : 
Dumfries... "the wind blew with tremendous fury' 
D) ESTUARINE CONDITIONS : 
Dumfries *The Nith was greatly swelled during the night... and the spate combined" ... 
G) ANY OTHER FACTORS : 
Dumfries..."the rain fell in torrents" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Dumfries..."the whole of the Dock being submerged for several hours, until the retreat of the 
tidal waters" 
B)DAMAGECAUSED: 
2) Dumfries...1 brig driven ashore and badly damaged. 
3) Dumfries... some damage to works at new railway bridge under construction. 
7) Dumfries-some houses lost windows, slates and chimney pots. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper... Dumfries And Galloway Standard 1858 October 9 "Storm And Flood" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of event. 
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FLOOD NUMBER : CF.85 
DATE OF EVENT :1 1861 September 27 (date of newspaper). 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Alloa... high tide. 
B)WIND CONDITIONS : 
2 Arbroath... Wind at 9 am : 24TH 25TH 26TH 27TH 28TH 
Direction NW NW Calm Calm S 
Force (mph) 116 
E) LAMB'S CIRCULATION PATTERN : 24TH 25TH 26TH 27TH 28TH 
CCWS SW 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Alloa... minor flooding 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Stirling Journal 1861 September 27. 
2 Observations... Meteorological Office 1861 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B)ESTIMATED RELIABILITYOF SOURCESANDDATINGOF EVENTS :Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Very short description of event. 
2 Instrumental data and a weather diary. 
505 
FLOODNUMBER:CF. 86 
DATEOF EVENT :1 1863 January 22. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Inverness... "in consequence of the periodical spring tide" 
B) WIND CONDITIONS : 
2 Arbroath... Wind at 9 am : 20TH 21ST 22ND 23RD 
Direction SW NW W SW 
Force (mph) 10 262 
D) ESTUARINE CONDITIONS : 
1 Inverness... "the river rose to an extraordinary height in consequence of... and the flood of 
water caused by recent rains" 
2 Arbroath... Rainfall : 20TH 21ST 22ND 23RD 
Rain (mm) 0 4.2 1.1 5.6 
E)LAMB'S CIRCULATION PATTERN: 21ST 22ND 23RD 
WW cw 
G) ANY OTHER FACTORS : 
2 Arbroath.. Comments : 
20TH Snow showers and stormy. 
21ST Stormy. 
22ND Morning heavy rain. 
23RD Stormy, showers of rain. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Inverness "The roadway on the east side of the river by Douglas Row was for some time ...
almost impassable... on the west side... the low-lying and dirty backstreets were completely
inundated, Duff Street and Wells Street... the out of the drains"result of water oozing 
B)DAMAGE CAUSED : 
3) 1 Inverness roadway at Douglas Row and Dudd and Wells Streets flooded. ... 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
1 Newspaper Inverness Advertiser 1863 January 23, "Flood Of The Ness" ...2 Observations... Meteorological Office 1861 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B)ESTIMATED RELIABILITYOF SOURCES AND DATING OF EVENTS :Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
506 
FLOODNUMBER: CF. 87 
DATE OF EVENT :1 1863 January 23. 
A) TIDALCONDITIONS: 
1 Invemess... "the tide rose to an extraordinary height" 
B)WIND CONDITIONS : 
2 Arbroath... Wind at 9 am : 21ST 22ND 23RD 24TH 
Direction NW W SW W 
Force (mph) 2626 
D) ESTUARINECONDITIONS: 
1 Inverness 'The overflowing of the river's banks" ... 
2 Arbroath... Rainfall : 21ST 22ND 23RD 24TH 
Rain (mm) 4.2 1.1 5.6 0 
E) IAMB'S CIRCULATION PATTERN: 21ST 22ND 23RD 24TH 
WW cw w 
G)ANY OTHER FACTORS : 
2 Arbroath-Comments 
21ST Stormy. 
22ND Morning heavy rain. 
23RD Stormy,showers of rain. 
24TH Stormy,evening aurora. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVE NT 
A) EXTENT OF EVENT : 
1 Inverness The overflowing of the river's banks... On the east side of the river the roadway...
by Douglas Row was flooded...water swept over the long embankingbetweenKessockand the canal. 
B)DAMAGECAUSED:
2) 1 Inverness... "some of the substantial at the river side have beenstone steps lately erected 
loosened in their position by indentations in the bank at either side" 
7) 1 Inverness... "the flooding of houses in the vicinity"of many ground cellars 
8) 1 Invemess... 'The long embanking between Kessock and the canal has been much destroyed, 
particularly towards the Kessock end. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Inverness Advertiser 1863 January 27, The Flood Of The Ness' 
2 Observations... Meteorological Office 1863 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
Same description indicated by newspaper for the events of the 23rd and 24th. 
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FLOODNUMBER: CF. 88 
DATE OF EVENT :1 1863 January 24. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Inverness 'the tide rose to an extraordinary height"... 
B)WIND CONDITIONS : 
2 Arbroath... Wind at 9 am : 22ND 23RD 24TH 25TH 
Direction W SW W SW 
Force (mph) 6262 
D) ESTUARINE CONDITIONS : 
1 Inverness. The overflowing of the river's banks" .. 
2 Arbroath... Rainfall : 22ND 23RD 24TH 25TH 
Rain (mm) 1.1 5.6 0 0.9 
E) LAMB'S CIRCULATION PATTERN : 23RD 24TH 25TH 
cw w (W) 
G) ANY OTHER FACTORS : 
2 Arbroath.. Comments : 
22ND Morning heavy rain. 
23RD Stormy, showers of rain. 
24TH Stormy. 
25TH Stormy. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Invemess... The overflowing of the river's banks... On the east side of the river the roadway
by Douglas Row was between Kessock and the canal.flooded... water swept over the long embanking 
B)DAMAGECAUSED:
2) 1 Inverness... "some of the substantial stone steps lately erected at the river side have been 
loosened in their position by indentations in the bank at either side" 
7) 1 Inverness... "the flooding of many ground cellars of houses in the vicinity"
8) 1 Inverness "The long embanking between Kessock and the canal has been much destroyed,... 
particularly towards the Kessock end. 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper InvernessAdvertiser 1863 January 27, "The Flood Of The Ness" ...2 Observations... Meteorological Office 1861 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B)ESTIMATEDREUABILRY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
1 Short description of event. 
2 Instrumental data and a weather diary. 
COMMENTS 
Same description indicated by newspaper for the events of the 23rd and 24th. 
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FLOODNUMBER: CF. 89 
DATE OF EVENT : 1,2 1863 January 27. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Portwilliam... "the violence of the wind increased the height of the tide to such an extent" 
2 Inverness... "the water rose to a higher level than it had reached since January 1849" 
B)WIND CONDITIONS : 
1 Portwilliam... "heavy gale... it had increased to a perfect hurricane and blowing from the N. W. " 
2 Inverness... "high wind" 
3 Arbroath... Wind at 9 am : 25TH 26TH 27TH 28TH 
Direction SW SW W Calm 
Force (mph) 2 16 10 
C) DURATION OF STORM :Type 1. 
D) ESTUARINE CONDITIONS : 
1 Inverness... "The river-still in extraordinary volume, and tearing its way down to the sea 
with surprising noise and velocity... the rain still continues" 
3 Arbroath... Rainfall : 25TH 26TH 27TH 28TH 
Rain (mm) 0.9 003.1 
E) LAMBS CIRCULATION PATTERN : 25TH 26TH 27TH 28TH 
W CW AW A 
G)ANY OTHER FACTORS: 
1 Belief among local fishermen that great harm had been done to the harbour at Portwilliam by 
the removal of part of a battery on the N. W. of the harbour several years ago. 




H) CLASSIFICATION OF CAUSE OF EVENT : Class 3. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Portwilliam... "pier flooded... harbour area" 
2 Inverness *The houses in Ness Bank were for the most part flooded... and the roadway all along was a ...
foot deep in water... On the other side of to river made its way over a part of the embankment at the 
Little Green, and sweeping into the houses ran down Tanner's Lane, where it formed immense pools. For 
some hundred yards along Huntly Street the roadway The islands were of coursewas under water. ..
covered, and parts of the connecting bridges even were submerged" 
B)DAMAGE CAUSED : 
2) 1 Portwilliam... 20 feet of wall between harbour and road converted into debris. 
3) 2 Inverness... roadways flooded at Ness Bank a foot deep, Tanner's Lane and Huntly 
Street... bridges connecting islands also partly flooded. 
7) 2 Inverness... housesand cellars flooded in Ness Bank, Little Green and Tanner's Lane. 
8) 1 Portwilliam..." a portion of the wooden barricadewhich broke the sea from the S. W. was also swept 
away ; and on the Northside...a garden wall with aconsiderable portion of garden was swept away" 
10) 2 Inverness... islands also flooded. 
E)SIZE OF EVENT : Local. 
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AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1863January29, "The Storm" 
2 Newspaper... Inverness Advertiser 1863 January 30, "The Floods In The Ness" 
3 Observations... Meteorological Office 1863 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITYOF DATA : 
1 Description gives detail on cause and effect of event. 
2 Description gives detail on cause and effect of event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 90 
DATEOF EVENT :1 1864October 20. 
CAUSE OF EVENT 
B)WINDCONDITIONS: 
1 Wick... "the winds and waters had comitted the most serious devastation... the storm that raged" 
2 Arbroath... Wind at 9 am : 17TH 18TH 19TH 20TH 21ST 
Direction SW SW Calm W NW 
Force(mph) 2222 
C) DURATION OF STORM :Type 1. 
E) LAMB'S CIRCULATION PATTERN : 17TH 18TH 19TH 20TH 21ST 
W cw cCC 
G) ANY OTHER FACTORS : 
2 Arbroath... Comments 
17TH Stormy. 
18TH Showers. 
19TH Heavy Rain. 
20TH Stormy. 
H) CLASSIFICATIONOF CAUSEOF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF FLOOD : 
1 Wick harbour - extensivedamage to new harbour works, almost six months work destroyed. 
B) DAMAGE CAUSED: 
2) 1 Wick... Six months work harbour destroyed, 360 feet of 500 completely washed 
away including all the building material. Damage estimated at £3000. 
on new 
C) IMPACT AT OTHER SITES : 
1 Edinburgh gale for two days. Gale very severe in Firth of Forth. Five vessels driven from 
their anchors below Granton Pier. One man was lost belonging to a Danish schooner. Vessels 
were driven ashore on various parts of the coast and in St. Andrews Bay, a foreign ship was 
wrecked, and all hands perished. 
E)SIZEOF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Courant (Elgin) 1864 October 28. "Damage To Wick New Harbour Works", 
"Storm In The South" 
2 Observations... Meteorological Office 1864 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event especially the damage. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 91 
DATE OF EVENT : 1865 October 6 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Nith... "There was a very large tide... which reached its height soon after meriden ; after the ebb had fairly 
set in the tidal flux was renewed and the very rare phenomenon was witnessed of a tide flowing twice 
within a single hour" 
E)LAMB'S CIRCULATION PATTERN : 5TH 6TH 7TH 
ASE A ASE 
H) CLASSIFICATION OF CAUSE OF EVENT : Class 1. 
A) EXTENT OF EVENT 
Nith... Iocalised flooding. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper...Dumfries And Galloway Standard 1865 October 7, Tidal Phenomenon' 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Very brief description of event. 
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FLOODNUMBER: CF. 92 
DATE OF EVENT:1 1868 January 31 February1.-
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Inverness... 'extraordinary spring tide" 
B) WIND CONDITIONS : 
1 Inverness..."westerly gale" 










C) DURATION OF STORM :Type 1. 
D) ESTUARINE CONDITIONS : 
1 Inverness... the overflow on the Ness was caused by the height of the river water" 
2 Dundee... Rainfall for 24h prior to 9 am : JAN 30TH 31ST FEB IST 2ND 
Rain (mm) 0 20.3 6.3 1.3 
E) LAMB'S CIRCULATION PATTERN: JAN 30TH 31ST FEB 1ST 2ND 
AW w cw w 
G)ANY OTHER FACTORS : 
1 Extensive river flooding from Strathglass to Speyside. 
2 Dundee... Comments: 
30TH Blowing a violent gale of wind from 11.30 am to 3 pm.
31ST Blowing a gale with snow from 1 to 9 pm.
IST Gale during the night up to 12.30 pm. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 4. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
1 Inverness... "town flooded' 
B) DAMAGECAUSED: 
10) 1 Inverness *extensive flooding and damage'... 
E) SIZE OF EVENT : Local 
A)SOURCES OF INFORMATION : 
1 Book... D. Naime (1895) "Memorable Floods In The Highlands During The Nineteenth Century, 
With Some Accounts Of The Great Frost Of 1895" Northern Counties Printing And Publishing 
Company Ltd, Inverness. 
2 Observations... Meteorological Office 1868 Monthly Climatic Summaries, Station No. 1868 
Dundee. 
B)ESTIMATED RELIABILITY OF SOURCES ANDDATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
I Detailed description of event including eye-witness accounts of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF. 93 
DATE OF EVENT : 1,2 1868 February 8. 
A) TIDAL CONDITIONS : 
1 Inverness *extraordinary high tide a high spring tide' ... ...
1 Naim... "the tide rose remarkably high" 
2 Dundee... exceptional high tide... highest tide recorded up to and beyond 1920. 
B) WIND CONDITIONS : 
1 Inverness... 'continual wind... strong westerly gales blowing in the Atlantic" 









Force (mph) 22 22 16 1 10 14116 
C) DURATION OF STORM : Type 1. 
D)ESTUARINECONDITIONS: 
1 Inverness... "continual rain. the immediate cause of the overflow on the Ness was occassioned ..by the height of the river water" 
3 Dundee... Rainfall at 9 am for previous 24h : 5TH 6TH 7TH 8TH 9TH 
Rain (mm) 2.6 0 1.3 0 1.3 
E)LAMB'S CIRCULATION PATTERN: 5TH 6TH 7TH 8TH 9TH 
AW AW W NW A 
G) ANY OTHER FACTORS : 
3 Dundee... Comments : 
5TH Violent gale all day. 
6TH Fine. 
7TH with high wind. 
8TH Cold. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Inverness... the water rapidly overran the top of the banks and poured on to the roadway at 
Douglas Row, Huntly St etc... The Merkinch was the first district inundated by the water. Halfway 
up Nelson St, Brown St and Madras St the low houses were all flooded... in some places about two feet 
deep... the Capel Inch was entirely covered with water and presented the appearance of a 
large loch... At Anderson's Street the water over-topped the high wharf, speedily spread over the roadway, 
and rushed into the houses. Proceeding along Gilbert St, several of the houses were seen to have 
several inches of water in their ground floor... Upper Kessock St roadway flooded.. the water extended over .
fifty yards along Well's St... in Duff Street the water was several feet deep and many houses were 
flooded... Huntly Street houses flooded... from the bottom of Fraser St to Maggot Green, the roadway was 
impassable for about half-an-hour... The Maggot was entirely flooded, scarcely a house escaped... Douglas 
Row houses flooded to depth of 2 feet... the water made its way on to the road at Waterloo Place which 
became impassable... Glebe Street was also impassable, and all the houses on the ground floor 
were flooded. 
1 Nairn... "it was flowing over the roadway at the harbour" 
2 Dundee... "harbour" 
8) DAMAGE CAUSED : 
2) 1 Nairn... part of harbour flooded. 
3) 1 Inverness... roadway at Upper Kessock St and Well's St flooded, and from the bottom of 
Fraser St to Maggot Green, also Waterloo Place. 
1 Naim... roadway at harbour flooded. 
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7) 1 Inverness... houses flooded on Nelson St, Brown St, Madras St, Anderson's St, Gilbert St, Duff St, 
Huntly St, Douglas Row, the Maggot, Glebe St and some of their contents badly damaged or destroyed. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INORMATION : 
1 Newspaper... Inverness Advertiser 1868 February 11, "Extraordinary High Tide" 
2 Newspaper... Dundee Advertiser 1920 January 9. 
3 Observations... Meteorological Office 1864 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of all aspects of the event. 
2 Brief mention of event as part of a description of a later event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 94 
DATE OF EVENT :1 1868 October29 (date of newspaper, Saturdayevent) 
A) TIDALCONDITIONS: 
1 Stranraer... "when the tide was full the tide rose to an unusual height"... 
B) WIND CONDITIONS: 
1 Stranraer... "gale of unusual severity.. the wind had been blowing somewhat strongly from the . 
south... up till 3 o'clock when it shifted to W. N. W. and increased in force" 
2 Dumfries... Wind at 9 am and 9 pm : 27TH 28TH 29TH 30TH 
Direction NW W SW SW WN NW W 
Force (mph) 121 16 16 10 10 6 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN: 27TH 28TH 29TH 30TH 
AW AW WW 
G)ANY OTHER FACTORS : 
2 Dumfries... Comments : 
27TH Morningclear and cold.Heavy showers during the day. 
28TH Mominhg misty. Day wet and storms. 
29TH Morning stormy. Rainy squalls all day. 
30TH Morning wet. Windy. Showers all day. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Stranraer... the sea flowing over the breast wall for 30 or 40 yards flooding the road at the 
foot of North Strand Street and along the shore past Bellevilla... wharfs and old pier damaged.. 
B)DAMAGECAUSED: 
2) 1 Stranraer... 3 ships stranded and several fishing boats destroyed in the harbour...wharf 
walls in harbour breachedand considerable damage done to the old pier. 
8) 1 Stranraer... "Breaches were made in the old and new wharf walls" 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1868 October 29, "The Gale Of Saturday" 
2 Observations... Meteorological Office 1868 Monthly Climatic Summaries, Station No. 1868 Dumfries. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER:CF. 95 
DATEOF EVENT :1 1869 January 29 AM. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Fort William 'The tide rose to an extraordinary height" ... 
B) WIND CONDITIONS : 
2 Dundee... Wind at 9 am and 9pm : 27TH 28TH 29TH 30TH 
Direction WS SW SE SE SW SW SW 
Force (mph) 22121 10 16 10 
E) LAMB'S CIRCULATION PATTERN : 27TH 28TH 29TH 30TH 
AW CSW WW 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Fort William... "Part of our back streets got a thorough washing" 
B)DAMAGE CAUSED: 
3) 1 Fort William some back streets partially flooded. ... 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
1 Newspaper... Inverness Advertiser 1869 February 2, "High Tide At Fort Williams 
2 Observations... Meteorological Office 1869 Monthly Climatic Summaries, Station No. 1869 Dundee. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event. 
2 Instrumental data and diary.a weather 
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FLOODNUMBER:CF. 96 
DATEOF EVENT : 1,2 1869 January 29 PM. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
1 Fort William... "The tide rose to an extraordinary height" 
1 Inverness... "a high tide" 
2 Caithness... "the tides rose higher round the whole Caithness coast than they have done for 
many years back" 
B)WIND CONDITIONS : 
1 Invemess... "Heavy gales from the west" 
2 Badenoch... "a strong gale" 
2 Glenelg... "it blew a hurricane here" 








Force (mph) 22 121 10 16 10 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN: 27TH 28TH 29TH 30TH 
AW CSW WW 
G)ANY OTHER FACTORS : 
1 Inverness... "accompanied by much rain" 
3 Dundee... Rainfall for 24h preceding 9 am : 27TH 28TH 29TH 36TH 
Rain (mm) 5.1 7.6 0 8.9 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF NT 
A) EXTENT OF EVENT : 
1 Fort William... "Part of our back streets got a thorough washing"
1 Inverness... "the water encroached at some parts on to the roadway" 
B)DAMAGECAUSED: 
3) Fort William-some back streets partially flooded. 
1 Inverness... one roadway flooded. 
C) IMPACT AT OTHER SITES: 
5) 2 Badenoch... some trees were overthrown. 
7) 2 Badenoch..."a number of houseswere unroofed" 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Inverness Advertiser 1869 February 2, "High Tides" "High Tide At Fort William" 
2 Newspaper... Inverness Advertiser 1869 February 5, "The Late Storm And Floods" 
Observations... Meteorological Office 1869 Monthly Climatic Summaries, Station No. 1393 Arbroath. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF DATA : 
Descriptionof all aspects of the event. 
2 Brief mention of event, as part of a description of a later event. 




DATE OF EVENT : 1,2 1869 January 30. 
A) TIDAL CONDITIONS : 
1 Fort William... "The tide came up still higher" 
1 Inverness... "a high spring tide" 
1 Campelltown... "The high tide... by the tide overflowing" 
2 Campelltown... "no one expected that the tide would rise to such a height as it did" 
2 Ardersier... coastal inundation. 
2 Avoch and Fortrose... "the tides were very high and the sea was rough" 
2 Glenelg... "the tide rose to a height that no one now living remembersto have seen" 
2 Brora, Sutherlandshire... "the tides of the latter end of last week flowed to a very unusual height" 
2 Oban... "was visited by an extremely high tide" 
2 Caithness.. "the tides rose higher round the whole Caithness than they have done forcoast 
many years back" 
2 Gairloch... "the tide there rose to a height unequalled within the memory of the oldest inhabitant" 
2 Auchtercaim Bridge... high tide. 
B) WIND CONDITIONS : 
2 Campelltown... "the very high wind blowing from the west" 
2 Oban... "amd violent storm of wind" 
2 Gairloch... "A pretty strong gale of south - west wind blew during the whole of the preceding night" 
3 Dundee... Wind at 9 am and 9pm : 28TH 29TH 30TH 31ST 
Direction SW SE SE SW SW SW SW SW 
Force (mph) 121 10 16 10 16 16 
3 Edinburgh... Wind at 9 am and 9pm : 28TH 29TH 30TH 31ST 
Direction SESS SW WS SW 
Force (mph) 24 10 28 22 16 16 28 
3 Dumfries... Wind at 9 am and 9pm : 28TH 29TH 30TH 31ST 
Direction SW SW SW S SW S SW W 
Force (mph) 66 16 22 16 16 22 16 
C) DURATIONOF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 28TH 29TH 30TH 31ST 
csw ww csw 
G) ANY OTHER FACTORS : 
2 Campelltown *heavy fall of rain' ...
2 Oban... "thunder and lightning" 
3 Dumfries... Rainfall for 24h preceding 9 am : 28TH 29TH 30TH 31ST 
Rain (mm) 7.4 14.2 14.5 9.4 
3 Dundee-Comments 
30TH Fine with high winds. 
3 Dumfries... Comments : 
29TH Morningwindy. Heavy showers all day. 
30TH 9 am gale from SW. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
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I 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Fort William low-lying lands and quay flooded. ...
Inverness... flooded many houses in the lower quarters of the town by the water flowing over 
the river banks... the roadway on both sides of the river at several points were impassable. At 
Douglas Row the water reached to within a few feet of the houses at the broadest part, and 
towards the end of Glebe St, it entirely covered the road... a large portion of Waterloo Place 
was under water... at the Maggot some houses were flooded...At the bottom of Gilbert St... a foot of water. 
At Celt St the water made its way about sixty yards inland, in fact, along the whole extent of the street 
and flooded the houses. 
1 Campelltown... overflowing the streets and inundating many of the houses...water up to three 
feet deep the Parlimantary Road has been much cut up, and the whole of Stewart St... has been 
greatly damaged by the inroads of the waves" 
2 Campelltown... 'the water... entered the houses and shops on the west side of the high 
street... flooded to a depth of two feet' 
2 Ardersier... "The houses in that part of the village 'Stuart town'... flooded"called were completely
2 Avoch and Fortrose... "along the beach, the water entering into many houses" 
2 Glenelg... "some houses close to the shore, in which the water several feet deep" was 
2 Brora, Sutherlandshire...*the sea attained to a solid depth of eighteen inches over the pier head" 
2 Oban... Two shops and a house on the North pier and housesat the South Pier and between the 
bridges, were flooded in some instances to the depth of nearly two feet... Stevenson terrace -
(partially built) was flooded to a depth of about three feet" 
2 Thurso... "several houses near the river were so greatly flooded" 
2 Scrabster... at the harbour the pier was completely inundated. 
2 Dunnet... "houses were surrounded by the sea, at places where the rocks are fully 30 feet in height" 
2 Gairloch... "The encroachment upon every sandy part of the shore has been 
considerable... some forty yards of the strath road is one mass of shingle" 
2 Charleston "The quay. was covered to a depth of several feet. The water rose four feet in ... ..the bake-house there, and in the steamboat store two feet" 
2 Achtercairn Bridge... "A house.. had the tide up to the windows".2 Strath... "the salt cellar belonging to Mr Macpherson... had its contents all washed out" 
B)DAMAGECAUSED: 
2) 1 Fort William... some damage done to boats in harbour of which one boat was cut in two... and 
quay flooded. 
2 Avoch and Fortrose... 1 fishing boat almost totally destroyed and several others damaged and 
some damage done to their fishing gear.
2 Glenelg... "boatssmashed" 
2 Gairloch... At Sand three or four boats thought save were floated and dashed to pieces... At Melvaig, oars 
and spars usually laid up for safet yunder the sides of herring boats, were broken or otherwise damaged. 
3) 1 Inverness... the roadway points were impassable,on both sides of the river at several 
Douglas Row, Glebe St, Waterloo Place, Gilbert St, Celt St roadways flooded. 
1 Campelltown... parlimentary road and Stewart St flooded. 
2 Glenelg... "roads have been damaged, fences knocked down" 
2 Oban... "Considerable damage has been done to the roads within and beyond the town which 
were exposed to the waves... Alexander Road permanent way ploughed up... The promenade in 
front of Columbia Terrace... has now the appearance of a natural sea beach... The Gallanach Road, 
on both sides of the ferry slip, for nearly 100 yards, has been considerably injured " 
3) 2 Gairloch... *The road leading to Messrs Hogarth's salmon station here was, in some parts, 
entirely swept off.. some forty yards of the strath road is one mass of shingle" .
4) 1 Fort William... twenty sacks of barley washed off the quay.
1 Campelltown... flood caused considerable damage and inconvenience to the merchants. 
2 Oban... Two shops were flooded on the North Pier. 
2 Scrabster... on the pier a quantity of goods in the Aberdeen company's store was damaged. 
2 Charleston... bake-house flooded to a depth of four feet and steamboat store flooded to a depth 
of two feet. 
2 Strath..."the salt cellar belonging to Mr Macpherson... had its contents all washed out" 
5) 1 Campelltown... the Earl of Moray's property, has been greatly damaged...which swept down barns, 
sheds, dikes and other fences...stacks of corn and potato pits were surrounded by water. 
7) 1 Inverness... flooded many houses in the lower quarters of the town, at the Maggot some 
houses were flooded also Celt St. 
1 Campelltown... manyhouses flooded and much damagecaused. 
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2 Ardersier... "The houses in that part of the village called 'Stuart town'... were completely flooded" 
2 Avoch and Fortrose... "along the beach, the water entering into many houses" 
2 Glenelg... "some houses close to the shore, in which the water was several feet deep In one... 
instance..the houses was filled with shingle to the height of three feet several houses were....
knocked down" 
2 Oban... "a house on the North pier and houses at the South Pier and between the bridges, were 
flooded in some instances to the depth of nearly two feet... Stevenson terrace (partially built) -
was flooded to a depth of about three feet. The damage however has not been very great" 
2 Thurso... "several houses near the river were so greatly flooded that the furniture was 
floating around the rooms" 
8) 1 Fort William... sand was carried up over the low-lying lands by the strength of the waves. 
1 Campelltown... *this part of the village, where the shore is more abrupt, is thretaened with 
complete destruction... the earth is torn up to within a foot or two of the walls, and as the 
water is here gaining year by year, it cannot be long before the whole street is swept away" 
2 Brora, Sutherlandshire... considerable erosion of sand banks along the shore especially at Port 
Cheanraidh were laid bare from under the sand.where old salt pans 
2 Oban... A portion of the sea-wall at Alexander Road has been thrown down... a dry sea-wall has 
been thrown in on part of the Gallanach Road near the ferry slip. 
2 Gairloch... "The road leading to Messrs Hogarth's salmon station here was, in some parts, entirely swept 
off" 
10) 1 Fort William... low-lying lands flooded. 
C) IMPACT AT OTHER SITES : 
3) 1 Findhorn... "some thirty yards or so of the permanentway having been partially washed away" 
5) 2 Badenoch... flooding of agricultural land at Kingussie, Belleville and Abernethy. 
8) 2 Badenoch extensive river flooding of the meadows in the neighbourhood of Kingussie, and ... 
also the low ground of Belleville...also the meadows at Abernethy. 
2 Wick the river overflowed its banks to a great extent. ... 
E) SIZE OF EVENT: Large. 
AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION : 
1 Newspaper... Inverness Advertiser 1869 February 2, "High Tides" "High Tide At Fort William" 
"Campelltown The High Tide" -
2 Newspaper... Inverness Advertiser 1869 February 5, "The Late Storm And Floods" 
3 Observations... MeteorologicalOffice 1869 Monthly Climatic Summaries, Station Nos. 1361 
Dundee, 1646 Edinburgh, 6641 Dumfries. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of event. 
2 Detailed description of event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 98 
DATEOF EVENT :1 1869 January 31 
A) TIDAL CONDITIONS : 
1 Inverness... "the tide was again almost as high" 
B)WIND CONDITIONS : 
2 Dundee... Wind at 9 am and 9pm : JAN 29TH 30TH 31ST FEB 1ST 
Direction SE SW SW SW SW SW W NE 
Force (mph) 1 10 16 10 16 16 2 28 
E) LAMB'S CIRCULATION PATTERN : JAN 29TH 30TH 31ST FEB 1ST 
ww csw c 
G) ANY OTHER FACTORS : 
2 Dundee... Comments : 
30TH Fine with highwinds. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT. 
1 Inverness... "the water encroached on to the roadway on both banks of the river and flooded 
streets such as Douglas Row, Glebe St and Waterloo Place" 
B)DAMAGE CAUSED : 
3) 1 Inverness-roadways flooded on both banks of the river and on Douglas Row, Glebe St and 
Waterloo Place. 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper...Inverness Advertiser 1869 February 2, "High Tides" 
2 Observations... Meteorological Office 1869 Monthly Climatic Summaries, Station No. 1361 Dundee. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 99 
DATE OF EVENT :1 1869February 1. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Inverness... "the tide came up in increased volume" 
B)WIND CONDITIONS : 
1 Inverness... "aided by a strong easterly wind" 
2 Dundee... Wind at 9 am and 9pm : 30TH 31ST FEB 1ST 
Direction SW SW SW SW W NE 
Force (mph) 16 10 16 16 2 22 
E)LAMB'S CIRCULATION PATTERN : JAN 30TH 31ST FEB 1ST 
W csw c 
G)ANY OTHER FACTORS : 
2 Dundee... Comments : 
30TH Fine with high winds. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Inverness 'the river having risen about a foot, over the length of Douglas Row... it also ... 
on to Duff St and Well's St. The Capel washed over the roadway at at Huntly St making its way 
Inch of the houses attained a depth of from two to three feet. Inwas also submerged... in several 
the Merkinch many of the houses were flooded 
1 Burghead... harbour. 
B) DAMAGE CAUSED : 
2) 1 Burghead... "the harbour works... sustained some damage" 
3) 1 Invemess... roadwaysflooded on Douglas Row, Huntly St, Duff St and Well's St and the Capel Inch. 
7) 1 Inverness houses flooded at the Capel Inch and the Merkinch. ... 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION: 
1 Newspaper Inverness Advertiser 1869 February 2, "High Tides" ...2 Observations... Meteorological Office 1869 Monthly Climatic Summaries, Station No. 1361 Dundee. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF OUAUTY OF DATA : 
I Description of event gives some detail on the cause and impact. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 100 
DATE OF EVENT :1 1869 February 13. 
A)TIDAL CONDITIONS : 
1 Alloa... "the tide higher here than it has been known to do since 1849"rose 
B) WIND CONDITIONS : 
2 Edinburgh (Bla)... Wind at 9 am and 9 pm : 11TH 
Direction WWWWW 
12TH 13TH 14TH 
SW WW 
Force (mph) 6642 10 22 28 10 
E) LAMB'S CIRCULATION PATTERN : 11TH 12TH 13TH 14TH 
W CW NW W 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Alloa... The Mar Inn was inundated to a depth of eighteen inches, as also were the lower flats of the 
housesat Kellie Bank... The river overflowed its banks on both sides and the quay was flooded. 
B)DAMAGE CAUSED : 
4) 1 Alloa... Inn flooded... a large number of barrels lying on the quay were washed away. 
5) 1 Alloa... a number of hens kept in an outhouse at the back of Kellie Bank were drowned. 
7) 1 Ailoa... a number of flats were flooded at Kellie bank. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
I Newspaper Alloa Journal 1889 February 15, "High Tide" ...2 Observations... Meteorological Office 1869 Monthly Climatic Summaries, Station No. 1646 
Edinburgh (Blackford Hill) . 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Brief description of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 101 
DATE OF EVENT:1 1869 February 28. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Inverness *high tide" ...
1 Beauly... "the highest tide that has been seen for many a day" 
B)WIND CONDITIONS : 
1 Dingwall... "high westerly winds' 
2 Dundee... Wind at 9 am and 9 pm : FEB 26TH 27TH 28TH MAR 1ST 
Direction SW S SW SW SW SW NW E 
Force (mph) 22 2 22 16 6226 
C) DURATION OF STORM : Type 3. 
E) LAMB'SCIRCULATION PATTERN : FEB 26TH 27TH 28TH MAR1ST 
AN NW NW CNW 
G)ANY OTHER FACTORS : 
2 Dundee...Comments: 
26TH Gale during the night up to 3 pm.
27TH Strong gale all night from 11 pm to 7 am. Gale to 3 pm.
28TH Gale during the night at 8 am. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Inverness "Several of the lower parts of the town were partially flooded for a short time, and the ... 
water entered a number of houses on the west side of the river. The roadway at Douglas Row was also 
impassable' 
1 Beauly... It broke the bank in several places, and deluged part of Temighand Easter Lovat farms" 
B)DAMAGECAUSED: 
3) 1 Inverness... "several of the lower parts of the town were partially flooded... Douglas Row 
was impassable" 
1 Beauly... some of the roads were impassable and the railway service disrupted because of the snow. 
5) 1 Beauly... "deluged part of Temigh and Easter Lovat farms... a good quantity of turnips were 
lost on easter Lovat by the receding tide washing them away" 
7) 1 Inverness *the water entered a number of houses on the west side of the river* ...8) 1 Beauly... "It broke the bank in several places" 
C) IMPACTAT OTHER SITES : 
4) 1 Dingwall "a large wooden workshop in Tufock Street, which was thrown considerably off ...the perpendicular' 
E)SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper InvernessAdvertiser 1869 March2, "High Tides - Flooding Of The Ness" ...2 Observations... Meteorological Office 1869 Monthly Climatic Summaries, Station No. 1869 Dundee. 
B)ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUAUTY OF DATA : 
1 Description of all aspects of the event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 102 
DATE OF EVENT:1 1869 June 15. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 East Coast... "A tremendoussea was raised" 
B)WIND CONDITIONS : 
1 East Coast... "Severe gale from N. E. At 11 am, the wind, which was S. S. E. of a sudden chopped roundto 
the N. E. and without warning blew a violent gale' 
2 Dundee... Wind at 9 am and 9 pm : 13TH 14TH 15TH 16TH 
Direction EN W E NE NW N 
Force (mph) 2 16 2 2 22 22 16 2 
2 Edinburgh (Bla)... Wind at 9 am and 9 pm : 13TH 14TH 15TH 16TH 
Direction S N NS NE N NW W 
Force (mph) 2 2 21 61 10 2 
C) DURATIONOFSTORM: Type 2. 
E) LAMB'S CIRCULATION PATTERN: 13TH 14TH 15TH 16TH 
C CN C AN 
G) ANY OTHER FACTORS : 
2 Dundee... Comments : 
15TH Rain during night up to 6 pm. Galeduring night. Strong gale from 6 am. 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENTOFEVENT: 
1 East Coast... some places flooded. 
B) DAMAGE CAUSED : 
1) 1 East Coast... serious loss of life due to shipwrecks 
2) 1 East Coast... "many shipwrecks occurring" 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION : 
1 Journal Article... R. C Mossman 1896-1897 The Meteorological of Edinburgh, Part 2` in 
Transactions Of The Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p105. 
Original Reference... Although the author does not assign original reference to the event, he does givean 
a list of some of the original references used, including newspapers at the start of the appendix. 
2 Observations... Meteorological Office 1869 Monthly Climatic Summaries, Station Nos. 1869 Dundee, 
1646 Edinburgh (Blackford Hill). 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class1. 
C) ASESSSMENTOF QUALITY OF DATA : 
1 Very short description of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 103 
DATE OF EVENT : 1871. 
CAUSE OF EVENT 
B)WINDCONDITIONS: 
Wick... "gale' 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Wick.. localised harbour flooded. 
B) DAMAGE CAUSED : 
2) Wick... damage done to easternbreakwater in harbour. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
Book...R. and F. Morris (1983) 'Scottish Harbours' The Alethea Press, Everton, Sandy, 229p, p100-101.
No original reference given but a list of references given at the back of the book. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event lacking exact date. 
FLOOD NUMBER : CF. 104 
DATE OF EVENT : 1872 
CAUSE OF EVENT 
B) WIND CONDITIONS : 
Wick *gale*... 
C) DURATIONOF STORM : Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Wick. localised harbour flooding. . 
B)DAMAGECAUSED: 
2) Wick... damage done to eastern breakwater in harbour. 
E) SIZEOF EVENT : Local. 
AUTHENTICfTYOF EVENT 
A)SOURCESOF INFORMATION : 
Book...R. and F. Morris (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229p, p100-101.
No original reference given but a list of references given at the back of the book. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event lacking exact date. 
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FLOOD NUMBER : CF. 105. 
DATE OF EVENT: 1873 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Wick 'gale" 
... 
C) DURATION OF STORM : Type1. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACTOF EVENT 
A)EXTENTOF EVENT : 
Wick...Iocalised harbour flooding. 
B)DAMAGE CAUSED : 
2) Wick.. damage done to eastern breakwater in harbour. . 
E) SIZE OF EVENT: Local. 
A)SOURCESOF INFORMATION : 
Book...R. and F. Morris (1983) "Scottish Harbours' The Alethea Press, Everton, Sandy, 229p, p100-101.
No original reference given but a list of references given at the back of the book. 
B) ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENT OF QUALITY OF DATA : 
Short description of event. 
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FLOODNUMBER: CF. 106 
DATE OF EVENT : 1876. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
AIIoa...exceptional high tide. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
AIIoa... harbour flooded. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
Newspaper...Alloa Journal... 1883 October20, "High Tide" 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS: Class 1. 
C)ASESSSMENTOF QUALITY OF DATA: 




DATE OF EVENT:1 1877 January 1-2 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Edinburgh *with high tide` ... 
B) WIND CONDITIONS : 
1 Edinburgh *SevereN. E. gale"... 
2 Edinburgh (Bla)... Wind at 9 am and 9 pm : 1876 DEC 30TH 
Direction Calm E 
31ST 
SW SW 




Force (mph) 666 20 611 
C) DURATIONOF STORM : Type 1. 
E) LAMB'SCIRCULATION PATTERN : 1876 DEC 30TH 31ST 1877 JAN 1ST 2ND 
CC CW AS 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENTOF EVENT : 
I Edinburgh Portobelloand Joppa flooded ... 
B) IMPACT OF EVENT : 
8) 1 Edinburgh... 'Nearly between Portobello the whole of the sea-wall and Joppa washed away" 
E) SIZE OF EVENT : Local. 
AULTHENTnCITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Journal Article... R. C. Mossman 1902-1903 "The Meteorological Of Edinburgh, Part 3" in 
Transactions Of The Royal Society Of Edinburgh, Vol. 40, Part 3, pages 469 - 510, p482.
Original Reference... Although the author does not assign an original reference to the event, he does 
give a list of some of the original references used, including newspapers at the start of the appendix.
2 Observations... Meteorological Office 1876 Monthly Climatic Summaries, Station No. 1646 
Edinburgh(Blackford Hill). 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS. Class 1. 
C) ASESSSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.108 
DATE OF EVENT:1 1877 January 30. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Caithnessand Orkneycoasts..."combinedwith high tide" 
B)WIND CONDITIONS : 
1 Caithness and Orkney coasts... "a fierce gale raged" 
2 St Kilda... Wind at 9 am : JAN 29TH 30TH 31ST 
Direction NW NW NW 
2 Elgin...Wind at 9 am and 9 pm: JAN 29TH 30TH 31ST 
Direction SW W NW NW SW SE 
Force (mph) 633323 







NW W SE 
Force (mph) 10 22 28 611 
C) DURATIONOF STORM : Type2. 
E) LAMB'S CIRCULATION PATTERN: JAN 29TH 30TH 31ST FEB 1ST 2ND 3RD 
W CNW WWWW 
G)ANY OTHER FACTORS : 
2 Elgin...Comments: 
29TH with fierce gusts of wind. 
30TH wind with gusts. 
2 Dundee... Comments : 
30TH Gale at night, strong gale to 9.30 pm 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Caithness and Orkney coasts... flooding 
B) DAMAGE CAUSED : 
2) 1 Caithness and Orkney coasts... considerable damage done to shipping. 
4) 1 Caithness and Orkney coasts... considerable damage done to... other property. 
C) IMPACTS AT OTHER SITES : 
5) 1 Stirling... river flooding, the Forth and Teith were in high flood and overflowed their banks 
in many places. 
5) 1 Alloa... trees blown down. 
7) 1 Alloa... gale damage,roofs of housespartially de-slated. 
E) SIZEOF EVENT : Intermediate. 
AUT!I- ENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Stirling Journal and Advertiser 1877 February2, "The Storm" 
2 Observations...Meteorological Office 1877 Monthly Climatic Summaries, Station Nos. 0508 
St Kilda, Elgin, 1361 Dundee. 
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B) ESTIMATEDREUABIUTY OF SOURCESAND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF INFORMATION : 
1 Detailed description of event but referenceto storm surge in an area not near where the 
newspaper is published.
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 109 
DATE OF EVENT : 1,2 1877 January 31. 
A) TIDAL CONDITIONS : 
1 Clyde high tide" .....1 Stranraer... 'the tide rose to an unprecedented height" 
2 Stranraer... "the sea rose to a great height" 
B)WINDCONDITIONS: 
1 Scotland... the storm on Tuesday.had abated early 
1 Crieff... a strong gale blew from the north-west. 
2 Stranraer... "The stormy weather which prevailed... was experienced with particular severity at 
Stranraer and vicinity" 
3 Dumfries... Wind at 9 am and 9 pm : JAN 30TH 31ST FEB 1 ST 
Direction NW NW W SE SW SW 
Force (mph) 22 10 1162 
C) DURATION OF STORM : Type 1. 
D) ESTUARINECONDITIONS: 
1 Clyde.. 'great body of wate rcoming down the river which overflowed its banks at several places" 
3 Dumfries... Rainfall for 24h preceding9 am : JAN 30TH 31ST FEB 1ST 
Rain (mm) 10.4 0 8.4 
E) LAMB'SCIRCULATION PATTERN JAN 30TH 31ST FEB 1ST 
CNW WW 
G) ANY OTHER FACTORS : 
3 Dumfries... Comments : 
30TH Gales towards evening. Heavy rains. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Clyde... considerable interruption was caused to the ferry traffic between Govan and Partick. 
1 Stranraer... the packets were unable to leave the harbour. 
2 Stranraer... *flooding that part of the town which lies along the coast... also Caimryan Road 
for a considerable distance" 
B) DAMAGE CAUSED : 
2) 1 Clyde.. disruption to ferries. 
1 Stranraer... disruption to shipping.
2 Stranraer... 'ships to glasgow and Lame could not sail" 
3) 2 Stranraer... "Much damage was done to CairnryanRoad,almost half the roadbeing washed 
away...part of town along coast flooded' 
4) 1 Stranraer... the roof was blown off a large store on the breast work" 
7) 2 Stranraer... damage to roofs of some houses. 
8) 2 Stranraer... almost half of the Caimryan Road washed away. 
D) LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
2 Englandand Wales.. "a severe gale from the north-west. causingmuch destruction and loss of life" ..from source2 below. 
E) SIZE OF EVENT : Local. 
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AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION: 
1 Newspaper... Stirling Journal And Advertiser 1877 February 2, "The Storm" 
2 Newspaper... Dumfries And Galloway Standard 1877 February 3, "Storm At Stranraer" 
3 Observations... MeteorologicalOffice 1877 Monthly Climatic Summaries, Station No. 1646 Edinburgh. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF INFORMATION : 
1 Short description of event as part of a longer descripion of the more local effects of the storm. 
2 Short description of event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 110 
DATE OF EVENT : 1,2,3 1879December28 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
2 Dundee... "high seas" 
B)WINDCONDITIONS: 
1 Firth Of Tay... "heavy gale" 
2 Dundee... "storm and howling gale... particularly strong gusts of wind" 
3 Dundee... "a storm from the westwards... frequent squalls Tayport lighthouse lantern shaken ...by the wind", a thing that had not happened since 1859" 
3 Glasgow... average wind speed 71 m. p. h. with squalls up to 96 m. p. h...one squall hadwind 
speeds of 100 m. p. h. 
3 Aberdeen...squallsof 96 m. p. h. recorded. 
4 Dundee... Wind at 9am and 9 pm : 26TH 27TH 28TH 29TH 
Direction SW WS SW SW WWW 
Force (mph) 111 22 2 28 22 
C) DURATIONOF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 26TH 27TH 28TH 29TH 
AS SWW 
G) ANY OTHER FACTORS : 
Dundee... Comments : 
26TH Strong galefrom 5 am. 
27TH Gale at night. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Firth Of Tay. 
2 Dundee... Tay estuary flooded. 
3 Dundee... Tay estuary. 
B)DAMAGE CAUSED : 
1) 2,3 Dundee 75 people died when train plunged off Tay bridge when part of it collapsed...during a storm. 
2) 3 Dundee... "Tayport lighthouse lantern shaken by the wind", a thing that had not happened since 1859 
3) 1,2 Firth Of Tay... parts of Tay Bridge blown down... 1 train crashed from bridge killing 75 people,,3design of bridge and the rules of operation of the trains on it a major factor in causing the bridge to 
collapse. 
7) 3 Dundee.. many houses lost chimney pots.. 
E)SIZE OF EVENT. Local. 
A)SOURCESOF INFORMATION : 
1 Journal Article... R. C. Mossman 1897-1898 "The Meteorological Of Edinburgh, Part 2" in Transactions Of 
The Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p106. Original Reference Although the ... 
author does not assign an original reference to the event, he does give a list of some of the original 
references used, including newspapersat the start of the appendix.
2 Book... J. Perkins (1975) "The Tay Bridge Disaster" City Of Dundee District Council Publications. 
Original Reference...various documentaryrecords of the event at the time of occurrence. 
3 Book... C. Laughton and V. Heddon (1927) "Great Storms" Phillip Allan and Co Ltd, London, 
p172-193. Original Reference... official report of enquiry into the disaster. 
4 Observations... Meteorological Office 1879 Monthly Climatic Summaries, Station No. 1879 Dundee. 
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B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENTOF QUALITY OF DATA : 
1 Very short description of the event. 
2 Detailed description of the event. 
3 Detailed description of the event. 
4 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF. 111 
DATE OF EVENT :1 1880 February 26. 
2 1880. 
CAUSE OF EVE 
' B)WINDCONDITIONS: 
1 Macduff...A very severe gale... assumed the characteristics of a hurricane. "The wind gradually veered to 
the north, when the sea rose to a tremendous height and dashed inshore with great violence" 
3 Culloden... Wind at 9 am and 9 pm : 24TH 







Force (mph) 10 10 10 10 10 10 10 10 
C) DURATION OF STORM: Type 1. 
E) LAMB'S CIRCULATION PATTERN : 24TH 25TH 26TH 27TH 
A AW NW AW 
G) ANY OTHER FACTORS: 
1 Accompanied by snow and hail, mingledwith rain. 
1 Gale experienced at For es, Burghead, Hopeman... gale blowing from north-west,Aviemore, 
Abernethy, Banff. 
3 Culloden... Comments : 
25th Boisterous 
26th Boisterous day, stormy showers. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVEN' 
A) EXTENT OF FLOODING : 
1 Macduff "The wind gradually veered to the north, when the sea rose to a tremendous height, and...dashed inshore with great violence. The waves leapt furiously over the harbour wallsand up the 
breakwater to the shore, and partly swept the roadway' 
2 Wick... "harbour" 
B) DAMAGE CAUSED : 
2) 1 minor damage was done to the harbourof MacDuff. 
2 Wick damage done to harbour. ... 
C) IMPACTS AT OTHER SITES : 
1 Hopeman... boat sunk value of £200. 
1 Burghead...schooner on rocks, eventually got off but badly damaged. 
E)SIZEOF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Courant (Elgin) 1880 February 27. "Severe Gale In The North" 
2 Book... R. and F. Morris (1983) "Scottish Harbours" The Alethea Press, Everton,Sandy, 229p, p100-101.
No original reference given but a list of references given at the back of the book. 
3 Observations... Meteorological Office 1880 Monthly Climatic Summaries, Station No. 1879 Dundee. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT: Class 1. 
D) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event done on a location by location basis. 
2 Short description of event. 
3 Instrumentaldata and a weather diary. 
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FLOODNUMBER: CF.112 
DATE OF EVENT : 1,2 1881 November 24 (date of newspaper) 
A)TIDALCONDITIONS: 
1 Banff..."The tides on Tuesday night and Wednesday were exceptionally high. The water in the 
harbour measured24 feet, which is about 3 feet more than ordinary spring tides' 
1 Portgordon... "the water rose to the level of the houses and in some found its way into the interior" 
2 Eyemouth... *boats and pieces of boats being tossed high up on shore by the abnormal waves'. 
B)WIND CONDITIONS : 
1 Banff gale which blew with such violence on Wednesday morning....
2 Eyemouth... terrible storm that swept the whole country. 
3 Gordon Castle... Windat 9 am and pm : 21ST 22ND 23RD 24TH 
Direction SW SW SW W SW SW SE S 
C) DURATIONOF STORM : Type 1. 
E) LAMB'SCIRCULATION PATTERN : 21ST 22ND 23RD 24TH 
WWW sw 
G)ANY OTHER FACTORS: 
3 Gordon Castle-Comments 
22ND squally and stormy, gale. 
23RD squally 
24TH High wind, squally fair cold 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACTOFEVENT 
A) EXTENT OF FLOODING : 
1 Portgordon... "the rose to the level of the houses, and in found its way into the interior"water some 
1 Banff... no actual flooding but eidence of a large storm surge. 
2 Eyemouth... no actual flooding but evidence of a large surge. 
B) DAMAGE CAUSED : 
1) 2 Eyemouth... "well over a hundred of the town's men and youths perished at sea" 
2) 2 Eyernouth... many fishing boats destroyed or damaged. 
6) 1 Banff 'One of the turrets of the Established Church was blown down, and in falling, smashed the ... 
roofs of church, manse, and kitchen adjoining" 
7) 1 Portgordon... Some houses flooded. 
1 Banff... "Some houses were partially unroofed; sign boards and chimneys blown down and 
several levelled'wooden erections 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A) SOURCESOF INFORMATION : 
1 Newspaper Banffshire Advertiser 1881 November 24. "Banff", "High Tides" ...2 Book G. Christie (1955) "Harbours Of The Forth", Christopher Johnson, London, 160pp, p60....No original referencegiven.
3 Observations... MeteorologicalOffice 1881 Monthly Climatic Summaries, Station No. 1095 Castle Gordon. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event at the two locations. 
2 Short description of the event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.113 
DATEOF EVENT :1 1882 February 22. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
1 Buckie... during high water at the Cluny Harbour. 
B) WIND CONDITIONS : 
2 Gordon Castle... Wind at 9 am and pm : 20TH 21ST 22ND 23RD 
Direction SW SW NW WW SW WW 
E) LAMB'S CIRCULATION PATTERN : 20TH 21ST 22ND 23RD 
AW ANW AA 
G)ANY OTHER FACTORS : 
2 Gordon Castle... Comments : 
20TH Wind moderate 
22ND high winds. 
H) CLASSIFICATION OF CAUSE OF FLOOD : Type 1. 
IMPACT OF EVENT 
A)EXTENTOF FLOODING : 
1 Buckle.,. at the back of the north-east pier, the sea wrought around the end of the parapet, 
and carried a quantity of gravel over the pier and into the basin. 
1 Nether Buckie...a dwelling house was flooded by the sea, and a quantity of gravel washed into it. 
1 Portessie... several houseswere also flooded. 
1 Port Tannachy... the road was literally covered with shingle. 
B) DAMAGE CAUSED : 
2) 1 Buckle...several boatswere damagedat the Cluny harbour. A quantity of gravel was carried over 
the pier and into the basin. 
3) 1 Port Tannachy... the road was literally covered with shingle. 
7) 1 Nether Buckie... 1 house flooded. 
1 Portessie... several housesflooded. 
8) 1 Buckie... The beach embankment along the north side of the fishcuring premises and the 
sawmills wood yard were carried off. At the fishcuring premises in Low street a concrete wall 
erected to protect the back ground from the sea was made a complete wreck. 
C) IMPACT AT OTHER SITES : 
1 Portgordon... some damagewas done at the harbour. 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper Banffshire Advertiser 1882 February 23. "Buckie', "High Tide" ...
2 Observations... Meteorological Office 1882 Monthly Climatic Summaries,Station No. 1095 Gordon Castle. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENT OF OUAUTY OFDATA: 
1 Short description of event at each location, little on cause of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.114 
DATEOF EVENT :1 1882 March 19-21 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Dumfries... "Very high tides have been running this week" 
B)WIND CONDITIONS : 
2 Dumfries... Wind at 9 am and 9 pm : 17TH 18TH 19TH 20TH 21ST 22ND 
Direction SW SW S SW SW S SW NW NW N NE N 
Force (mph) 2242 10 10 22 6 10 4 10 1 
C) DURATIONOF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN: 17TH 18TH 19TH 20TH 21ST 22ND 
A SW CW W NW AN 
G)ANY OTHER FACTORS: 
2 Dumfries... Comments : 
19TH Morning wet windy, evening stormy. 
22ND Morningvery cold and windy 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
1 Dumfries *All the lower portion of the Dock Park was covered on Sabbath, Monday, and yesterday" ... 
B)DAMAGECAUSED 
6) 1 Dumfries... lower portion of Dock Park flooded all three days 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION: 
1 Newspaper... DumfriesAnd Galloway Standard 1882 March 22 "High Tides" 
2 Observations... Meteorological Office 1882 Monthly Climatic Summaries, Station No. 1879 Dundee. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.115 
DATE OF EVENT:1 1883 October 20 (date of newspaper, Thursdayevent). 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Alloa... "the tide...rose higher than it has done for the last seven years past" 
B)WIND CONDITIONS : 
1 Alloa... "The wind was blowing strong from the south-west" 
2 Edinburgh (Bla)... Wind at 9 am and pm : 17TH 18TH 19TH 20TH 
Direction NW WWWWWWW 
Force (mph) 56688755 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 17TH 18TH 19TH 20TH 
WWWW 
G)ANY OTHER FACTORS : 
2 Edinburgh(Bla)... Comments : 
18TH Squally stormy, 1.20to 2 pm hail. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A)EXTENT OF EVENT : 
and lashed1 Alloa... 'the tide rose above the quay, above the shorehead for a considerable distance. 
1 Tullibody Island, the water so overwhelmed It that the cattle had to be removed to the 
mainland by boat, 
B) DAMAGE CAUSED : 
5) 1 Alloa... removal of cattle from their grazing on Tullibody Island 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper...Alloa Journal 1883 October 20, "High Tide" 
2 Observations... Meteorological Office 1883 Monthly Climatic Summaries, Station No. 1646 
Edinburgh (Blackford Hill). 
B) ESTIMATEDRELIABILITYOF SOURCES OF INFORMATION AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
1 Very short description of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.116 
DATE OF EVENT :1 1890 January 25 (date of newspaper, Thursdayevent). 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
1 AIIoa... *the tide rose abnormally high... This tide which rose four and a half feet above the usual 
stream tides, is the highest that has been witnessed at Alloa harbour for the last seventeen years" 
B)WIND CONDITIONS : 
1 Alloa... There was little or no wind blowing. 


















C) DURATION OF STORM : Type 3. 
E) LAMB'SCIRCULATION PATTERN : 22ND 23RD 24TH 25TH 
cw cWW 
H) CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Alloa... 'the tide was gradually overflowing the pierhead...Mar Hotel kitchen flooded to a depth of 6 
inches... The shipbuilding and woodyards were also flooded to the extent of about 60 yards" 
B) DAMAGE CAUSED : 
4) 1 Alloa... kitchen of Mar Hotel flooded... shipbuilding and woodyards also flooded and a 
considerable deposit of mud was left behind. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION: 
1 Newspaper... Alloa Journal 1890 January 25, "An Abnormally High Tide" 
2 Observations... Meteorological Office 1890 Monthly Climatic Summaries, Station No. 1646 
Edinburgh (Blackford Hill). 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 117 
DATE OF EVENT : 1,2 1891 October 17. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
1 Isle Of Whithorn... "fortunately the tides had not reached their full height" 
B) WIND CONDITIONS : 
1 Isle Of Whithom... "the storm... was felt in all its fury" 
3 Dumfries... Wind at 9 am and pm : 17TH 18TH 
Direction SW SW SW SE 
Force (mph) 2228 
C) DURATION OF STORM : Type 1. 
E) LAMBS CIRCULATION PATTERN : 15TH 16TH 17TH 18TH 
SW CWW 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Isle Of Whithom...sea wall breachedin several places in front of Pnyagil Row... the public road 
from the bridge downwardwas flooded to a depth of several feet. 
B) DAMAGE CAUSED : 
3) 1 Isle Of Whithom... public road from bridge flooded and blocked for a number of hours. 
8) 1 Isle Of Whithom... sea wall breached in several places In front of Pnyagil Row. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1891 October 22 "Isle Of Whithom - The Late Storms" 
2 Newspaper... Dumfries And Galloway Standard 1896 October 10, "Destructive gale And Floods" 
3 Observations... Meteorological Office 1891 Monthly Climatic Summaries, Station No. 1891 Dumfries. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA 
1 Short description of event which forms part of a description of two events. 
2 Provides correct date of the event but not any detail on the event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 1 18 
DATE OF EVENT : 1,2 1891 October 19. 
A)TIDAL CONDITIONS : 
1 Drummore... "the tide was exceedingly high...some say it was the highest... for fifty years" 
1 Isle Of Whithorn... "the tide rose to an unprecedented height" 
B) WIND CONDITIONS : 
1 Drummore... 'wind blowing a gale from the south" 
1 Isle Of Whithom... "although the gale had considerably abated" 
3 Dumfries... Wind at 9 am and pm : 17TH 
Direction SW SW 







C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 17TH 18TH 19TH 20TH 
WWWS 
H) CLASSIFICATION OFCAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Drummore... a foot of water on the new quay. 
1 Grennan... road from Curghie washed away. 
1 Isle Of Whithom... lower end of town extensive flooding. 
2 Dumfries... great flood... the greatest which had occurred in the district in living memory. 
B) DAMAGE CAUSED : 
2) 1 Isle Of Whithom... the beacon on the Screen rocks has been swept away. 
3) 1 Grennan... road from Curghie badly damaged and covered in with tons of shingle and seaweed. 
4) 1 Isle Of Whithom... several warehouses and a cold store sustained damage the latter being 
washed away. 
5) 2 Dumfries... "a good deal of loss of livestock" 
2 Troqueer... at Flatts Of Cargen 100 sheep drowned. 
6) 1 Isle Of Whithom... some damage to local church. 
7) 1 Isle Of Whithom... lower end of town many houses flooded and damaged. 
8) 1 Grennan... road from Curghie partly washed away sea wall recently erected also washed away. ... 
E) SIZE OF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
1 Newspaper... WigtownshireFree Press 1891 October 22, "Kirkmaiden- The Storm", "Isle Of 
Whithom The Late Storms"-
2 Newspaper... Dumfries And Galloway Standard 1896 October 10, "Destructive Gale And Floods" 
3 Observations... Meteorological Office 1891 Monthly Climatic Summaries, Station No. 1891 Dumfries. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DA11NG OF EVENT :Class 1. 
D)ASSESSMENTOF QUAUTY OF DATA : 
1 Description of the event giving both its cause and effects forms part of description of two events. 
2 Brief mention of event as part of a very long discussion of a later event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF.119 
DATE OF EVENT : 1892(post August 27). 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Thurso... "a severe storm" 
C)DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT: Type 1 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Thurso localised harbour flooding. ... 
B) DAMAGE CAUSED : 
harbour and breakwater damaged.2) Thurso... much of what had been constructed of new were 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
Booklet... F. Waters (1980) 'The Story Of Thurso Harbour", 11p, p8. Information based on harbour 
records and programme of the laying of the foundation stone by the Duke Of Portland. 
B)ESTIMATEDRELIABILITYOF SOURCES ANDDATING OF EVENT: Class 1. 
C)ASSESSMENTOF QUALITY OF WORK : 
Short description of event as part of a longer history of the harbour, no exact date given. 
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FLOOD NUMBER : CF. 120 
DATE OF EVENT :1 1894February 11-12. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 West Coast *the waters had greatly subsided before nightfall'...
1 Portpatrick..."and a heavysea on" 
B)WIND CONDITIONS : 
1 West Coast... 'the storm" 
1 Stranraer... *a south-west wind... a hurricane of tremendous force" 
1 Caimryan..."the severity of the gale" 
1 Portpatrick..."The storm... proved terrific in its violence" 
1 Drummore...fierce gale...The wind was from the west and west-north-west. 
1 Newton - Stewart... 'a most severe storm of wind" 
1 Whithorn... "violent gale" 
2 Dumfries... Wind at 9 am and 9 pm : 9TH 10TH 11TH 12TH 13TH 
Direction SW WW SW S SW W SW W NW 
Force (mph) 24626 10 2241 
2 Fort William... Wind at 9 am and 9 pm : 9TH 10TH 11TH 12TH 13TH 
Direction WSW SW W Calm Calm SW WNW S Calm 
Force (mph) 266 221 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 9TH 10TH 11TH 12TH 13TH 
ww CW NW ANW 
G)ANY O1HER FACTORS : 
1 West Coast... 'comparatively little rain fell" 
1 Stranraer... "accompanied by a downpour of sleet and rain' 
1 Newton Stewart... "a most severe storm... and rain" -
2 Dumfries... Comments : 
10TH Squally during the night 
11TH heavy flood... wind hardened to a gale with constant driving rain. 
12TH Very stormy during the night 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 West Coast... "considerable amount of flooding" 
1 Stranraer... "sea wall at Port Rodie damaged" 
1 Portpatrick... harbour area. 
B) DAMAGE CAUSED : 
1) 1 Portpatrick... 1 sailor died as a result of the wreck off the coast. 
2) 1 West Coast "In the Solwaythree ships were driven ashore, and in the Clyde, severalvessels ... 
suffered more or less injury. At Ayr a steamer broke from its moorings, and seriously damaged four 
or five other vessels" 
1 Portpatrick... 1 vessel smashed to pieces in the harbour and I vessel wrecked off coast. 
3) 1 Stranraer... damage to telegraph lines occurred blocking ccommunication. 
4) 1 Stranraer... 1 shop on North Strand Street had its plate glass window blown in. 
5) 1 West Coast... " a further destruction was caused to many plantations. 
1 Portpatrick... some farms had outhouses unroofed and stockyards levelled. 
7) 1 West Coast... considerabledamage done to many house properties. 
1 Stranraer...some houseslost slates. 
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1 Portpatrick... many houses suffered damage, had windows broken and lost slates. 
8) 1 Stranraer... sea wall at Port Rodie damaged. 
C)IMPACTS AT OTHER SITES : 
2) 1 Caimryan... 1 vessel driven ashore but not wrecked. 
4) 1 Newton Stewart £50 worth of damage at brick yard when a brick stack was blown- ...down. At Penninghamea wooden shed blown down. 
5) 1 Drummore...Some stack-yards suffered damage. 
1 Newton - Stewart Stock-yards at several farms were damaged as were farm houses and other buildings. ...
1 Whithom...2 hay sheds unroofed at Bishoptonand Rispain. 
6) 1 Drummore...some grave-stones at Kirkmaiden Cemetry blown down. 
7) 1 Drummore... some house lost slates and chimney cans. 
1 Newton Stewart several houses stripped of slates, lead, glass and chimney cans and other - ...damage. A house being built had a wall blown down and other damage... Some farm houses also damaged. 
1 Whithom... several houses lost slates, chimney cans and windows. 
E) SIZE OF EVENT : Large. 
AUTHENIICI Y OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Dumfries Advertiser And Wigtownshire Free Press 1894 February 15 "Disastrous Storm` 
2 Observations... Meteorological Office 1894 Monthly Climatic Summaries, Station Nos. 6641 
Dumfries, 0564 Fort William. 
B)ESTIMATED RELIABILITY OF SOURCES AND DA71NGOF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Description of on the damage to shipping.event concentrates 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.121 
DATE OF EVENT : 1,2,1894 December 22. 
3 1894 December 21-22. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
3 Stranraer... 'The tide rose rapidly to a height possibly unprecedented in a century' 
3 Portpatrick.... 'accompanied by a highses" 
3 Girvan...'The sea was fearfully high in the firth... There was a very high tide" 
B) WIND CONDITIONS : 
1 Stranraer... "memorable gale' 
3 West Coast... "a gale of extraordinary violence It commencedfrom a westerly direction, but ... 
afterwards veered round to the north-west" 
3 Stranraer..."the storm raged with frightful severity from the north-west" ...3 Kirkcolm... a to west and gale of appalling violence... the wind veering round from south-west 
north-west. 
3 Kirkmaiden...the most disastrousgale ever experienced... hurricane from west. 
3 Portpatrick... "the storm" 
3 Glenluce... "storm' 
3 Newton - Stewart gale from west...increasedto a hurricane. ...3 Wigtown... "A violent storm of wind The wind seems to have been from the west or west by south" ...
3 Whithorn... "the storm" 
3 Isle of Whithom... hurricane from north-west. 
3 Portwilliam... 'gale' 
3 Kirkcowan... "A storm of great severity... The gale blew from west-north-west" 
3 Garlieston... "A most disastrous hurricane of wind" 
3 Girvan... "One of the heaviest and locally most disastrousgales...The wind was from 
the north-north-west" 
3 Gatehouse... "a violent and damaging storm' 
3 Creetown... "the storm" 
3 Castle - Douglas...galefrom west. 
3 Kirkcudbright *A terrific gale"... 
4 Dumfies...Wind at 9 am and pm : 19TH 








NW N NW 
Force(mph) 4 10 64644222 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 19TH 20TH 21ST 22ND 23RD 
N ANW W CNW W 
G) ANY OTHER FACTORS: 
3 Kirkcoim... *torrents of rain" 
3 Newton Stewart... heavy showers of rain.-
3 Wigtown... "A violent storm of... rain" 
3 Castle - Douglas...rain. 
4 Dumfries... Comments : 
19TH + afternoon stormy and wet. 
H) CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Stranraer... "the foreshore roads in the Burgh of Stranraer and its vicinity" 
3 Stranraer... roadway at the West Pier flooded... The sea ran along some of the front roads like 
a mill race and was nearly waist deep... the field opposite the East Pier transformed into a small 
lake. the low flats of the houseson Agnew Crescent flooded... the sea made a breach over the .. 
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road opposite Seabankand Sheuchan Mill Waukmill House had its garden and I field flooded by...
the sea... part of gaswoarksflooded. 
3 Kirkcolm.... road flooded. 
3 Portpatrick... "flooded some of the houses on the lower level near the harbour" 
3 Girvan... "the waves swept over the pier and breakwater with great fury. 
3 West coast... some places flooded. 
B)DAMAGECAUSED: 
1) 3 West Coast... the loss of life is enormous. 
3 Stranraer... 4 dead due to wreck of 2 fishing boats at sea. 
3 Lochryan... 1 sailor drowned. 
3 Kirkcolm... 2 sailorsdrowned when vessel wrecked. 
3 Portpatrick... 2 lives lost when a steamer was stranded near Corsewall. 
3 Girvan...4 died when their caravan was blown over by the gale and caught fire at the back of the harbour. 
2) 2 Stranraer... "a number of vessels were driven ashore between Corsewaliand Portlogan" 
3 Stranraer... many vessels smashed to bits in the harbour 1 vessel stranded, 3 vessels... 
wrecked... 1 fishing smack and a number of small boats wrecked also. some damage done to .. 
railway pier, part of its surface was washed away, also where it joins the railway where it breached the 
sidewall and covered the carriage way wth shingle and broke most of the lamps on the pier at Clayhole...Bay all the boats on the bank were either washed away or destroyed... 3 yachts destroyed and 4 seriously 
damaged at Seabank... Some parts ofthe Broadstone road have disappeared. 
3 West Coast... the loss of shipping has been enormous. 
3 Wigtownshire... numerous wrecks on the coast. 
3 Kirkcolm... All boats except one were washed away and lost. 
3 Lochryan.. some vessels stranded in the storm. 
3 Kirkcolm... I vessel wrecked at South Caim... the beacon at Laggan Rock or Ebbstonenorth of 
Daily bay was washed away. 
3 Portpatrick... the south pier behind the lighthouse building was blocked with stones and 
boulders and a quantity of debris... On the northside a considerable quantity of stones and debris 
was carried over into the inner harbour... 1 vessel was wrecked and another driven ashore and 
suffered some damage... 1 steamer was stranded near Corsewall with 2 lives lost. 
3 Girvan... 3 vesselsdriven from their moorings...five or six fishing boats have been wrecked 
and a similar number badly damaged. 
3) 1 Stranraer... "whichso extensively damaged the foreshore roads" 
3 Stranraer... *the Caimryan Road from Belleville Road in Stranraer almost to Balyett no longer 
exists. Great stretchesof it have been completely washed away. east of Bowling Green Road ..
the road is very badly damaged-the road at Sheuchan Mill blocked by fallen trees... railway 
workshop roofs lost alot of slates. 
3 Kirkcolm... the Kirkcolm road is seriously breaches in places. 
3 West Coast... "the telegraph system is completely broken down" 
3 Portpatrick... roadway adjoining breastwork torn up... many roads around Dunskey House were 
blocked due to fallen trees. 
3 Girvan... roadway along shore from Woodlands Bay has been considerably cut up... many 
telegraph wires were blown down. 
4) 3 Stranraer... many sheds on breastwork either demolished or badly damaged also a small 
show ground had most of its rides smashed... at Clayhole Bay 1 shed demolished and 3 badly 
damaged... the creamery hoardings arounfd the enclosure was swept away as well as some pig 
sheds and pigs... the 65ft chimney stack at the gasworks was demolished in the storm... extensive 
damage done at the Tileworks. 
4) 3 Girvan... 'a number of plate glass shop windows have been blown in' 
5) 3 West Coast... the damage to growing wood is enormous. 
3 Stranraer... 1 field flooded and part of its boundary wall demolished...trees blown down on the 
road oppositeSheuchanMill some trees in the grounds of Broadstone House have fallen and the ... 
garden is partially wrecked... Low Auchneel Farm lost 70 poultry the garden and 1 turnip field ... 
at Waukmill House were flooded with the loss opf some of the crop.... garden wall at North-West 
Castle demolished. 
3 Caimryan... at Lochryan House the deerpar wall has been demolished and numerous trees and 
evergreen shrubs have been uprooted... at Lochinch many of the trees and much of the 
ornamental garden has been demolished in the storm 500 crows found dead in the lake also. ...3 Kirkcolm... the damage to farmhouses and stackyards is great... stacks of grain and straw by 
the score have been overturned and scttered. 
3 Portpatrick... many stackyards were levelled and oathouses unroofed... many trees were blown down on 
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Dunskey plantations. 
6) 3 Stranraer... new town hall lost an ornamental comer turret-church under construction in 
Sun St lost its roof.. many stone monuments felled and other damage was done at the cemetery. .
3 Lochryan... at Lochinch part of old castle demolished. 
3 Portpatrick..."In the quarry the Gun Harbour... was turned upside down, and a considerable 
outlay will be entailed before the ground resumes its wonted appearance" 
3 Girvan... Two ornamental windows in the South Parish Church have been blown in, and a memorial 
windowdamaged. In the Roman Catholic Church Of The Sacred Heart... a largestrip of the roof has been 
About 20 of the gravestonesin the Doune Cemetary have been blown down as well as some torn off...
damage being done to the breastwork. 
7) 3 West Coast... the damage to house propertyhas been enormous...hundreds of people have 
lost their all in the destruction.. 
3 Stranraer... some houses lost walls, slates, chimney pots, hoardings, pailings and some doors were torn 
from their hinges. from Clayhole Bay westwards the back garden walls of many houses were either .. housebreached or levelled... most houses on Sheuchan Street suffered damage 1 lost its roof...Broadstone 
house flooded the later to a depth of several feet... Lewis Street badly affected.and the gardeners 
3 Caimryan...many houseslost slates. 
3 Kirkcolm... many houses lost slates and windows and other damage. 
3 Portpatrick. many houses lost numerous slates off their roofs. .. 
3 Girvan... manyhouses lost slates, chimney can, chimney tops and windows. 
8) 3 Stranraer... The damage to the sea walls skirting the Loch is enormous...the unsubstantial 
clay and stone frontage from the slaughter house to the East Pier has simply dissolved and left 
scarcely a trace behind... Beyond the railwaythe road is seriously breached and the substantial 
sea wall running eastwards from Bowling Green Road has been underminedin various places and 
in one or two parts completely demolished...sea wall under construction east of Ladies Walk 
was completelydestroyed...From Port Rodie westwardslarge portions of the sea wall up to 
Adair's sawmill were broken down... damage done to the breastwork between the sawmill and the East 
Pier...The retaining wall running along Agnew Crescent has been partially thrown down and footwalk has 
been torn up...the foreshoreopposite Mr Kyle's new dwelling was greatly torn up and the new wall and 
railing were thrown down...erosion of part of BroadstoneRoad and sea wall and garden wall... 
3 Kirkcolm... the Kirkcolm road is seriously breached in places. 
3 Girvan... the breastwork at the Doune Cemetary has been damaged, and the road along the 
shore from Woodlands Bay has been considerably cut up. 
C) IMPACTATOTHER SITES : 
1) 3 Lochwinnoch... 4 dead and 11 injured due to mill collapse. 
3 Ayr... 3 dead and several injured due to tenement collapse. 
3 Finnart 4 sailors drowned and 7 injured when vessel wrecked. ...3 Kirkmaiden off Logan Head 1 shipwreck with 25 casualties. ...
2) 3 Finnart... 1 vessel wrecked. 
3 Kirkmaiden... 3 vessels were damaged in the harbour one of these vessels knocked 15 feet of 
part of the wall on top of the harbour, 1 vessel was driven ashore, 1 yacht was wrecked and 
many vessels lost their gear... off Logan Head lvessel was wrecked with many casualties. 
2) 3 Isle of Whithorn... 1 beached boat blown hundredrs of yards inland and slightly 
damaged.... lifeboat slightly damaged in attempted rescue. 
3 Portwilliam... vessel driven ashore 10 miles south of the harbour. 
3 Creetown... 1 vessel blown ashore and considerably damaged. 
3 Kirkcudbright... 4 vessels and a number of fishing boats were wrecked and two others collided. 
3) 3 South West Coast... major damage and disruption done to the telegraphic and telephone-
communications system... major disruption to the train service partially as a result of fallen 
trees on some lines. 
3 Glenluce... telegraphic communications were disruted for some time. 
3 Newton Stewart-some roads blocked by falling trees... some gas street lamps damaged. -
3 Garlieston... some roads blocked by fallen trees. 
3 Creetown 'the public road near Ravenshallwas completely blockedwith fallen trees" ...3 Castle - Douglas 'Most of the roads leading into the town were blocked by 
fallen trees' 
...
3 Kirkcudbright... the roads were completely blocked by fallen trees... the railway station had its 
roof completely stripped of slates and the boundary paling was completely knocked down. 
4) 3 Lochwinnoch 1 mill collapsed. ...3 Newton Stewart many sheds, some used by a builder, have all been completely- ... 
at Kirkcowan have been blown down. unroofed. the brick stacks of the two wollen mills . . 
3 Wigtown... *considerable damage done to the distillery' 
3 Whithom... some shop windows were smashed and 2 stores lost their entire corrugated roofs. 
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3 Kirkcowan... "Both woollen mills were badly wrecked, the stalks in both cases being blown away"
3 Kirkcudbright 'The tall chimney of the gasworks was thrown down... completely wrecking the works"...
5) 3 Wigtownshire... in the high lying districts many stackyards blown away, much damage 
done to byres, stables and outhouses, many of which lost their roofs. 
3 Kirkmaiden... many farms had stackyardsblown over and lost grain and fodder...a farm at 
High Curghie lost 16 stacks of grain. 
3 Glenluce...many stackyards overturned and many trees uprooted...one farm outhouse lost its 
entire corrugated roof. 
3 Newton Stewart some trees have fallen in the town and many more outside of it...many- ... 
stackyards destroyed and much damage to byres and other outhouses. 
3 Wigtown "Great numbersof trees are lying flat, and Baldoon wood has been greatly thinned" ...3 Whithom... 'trees in great numbers being uprooted, and many stackyards levelled to the ground" 
3 Isle of Whithorn... "much valuable grain, hay, straw etc, has been lost entirely, or badly damaged" 
3 Garlieston... many trees have been felled in every direction. 
3 Gatehouse... 'The woods on the various estates have been much damaged" 
3 Creetown... many trees uprooted and broken down. 
3 Castle Douglas... many trees uprooted in the town and district... many farms had their outbuildings-
unroofed. 
3 Kirkcudbright... many trees have been blown over including 30 on a two mile stretch of 
road. the railway line was also blockedand telegraphiccommunicationswere disrupted...many.. 
granaries,hay and corn ricks, stables were upset and demolished. 
6) 3 Kirkmaiden... "In the graveyard16 headstones were blown down and smashed. 
3 Newton Stewart Penninghame Church had a ton of freestone tom from its parapet and damage- ...
done to the weather vane. and lampsat the entrance way to the church damaged...Minnigaff, Penninghame, 
All Saints, and at the new cemetery some monuments had been thrown down and broken. 
3 Wigtown... the court building lost its roof and most of the walls of its upper storey. 
3 Whithom... some damage to the steeple of the parish church and the weather vane on it. 
3 Castle Douglas... the Victoria Hall lost one of its gables and part of its roof... the United-
Presbyterian Church was also badly damaged. 
7) 3 Ayr... 1 tenement collapsed.
3 Kirkmaiden... most houses lost slates or chimney pots or in some cases roofs especially the 
village of Drummore...a number of houses were partially destroyed. 
3 Wigtownshire... in the high lying districts many farmhouses damaged, some were made uninhabitable. 
3 Newton Stewart many houses lost slates, chimney cans, skylights, windows, garden walls and other- ... 
walls and wooden railings on some streets and the lead off some roofs... a number of houses suffered 
severe damage including farmhouses 
3 Wigtown... many houses lost slates, chimney cans, lead and other parts of their roofs. 
3 Whithom...many houses lost slates, chimney cans, window glass. 
3 Isle of Whithom...many housessuffered damageincluding farmhouses, some lost their entire roofs. 
3 Kirkcowan...manyhouses lost slates, chimney cans, glass and large blocks of solid masonry. 
3 Garleston some houses lost slates and chimney cans. ...3 Gatehouse... some houses lost their roofs, many others lost slates and fallen chimneys.
3 Creetown... some houses lost part of their roofs, many others lost slates, windows and chimney 
cans... many outhouses and other wooden erections were blown to pieces.
3 Kirkcudbright... some houses destroyed by fallen trees... and one houses was damaged by a 
fallen chimney... many houses lost slates and chimney cans. 
D) LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND ANDSOURCES: 
3 England railway disaster at Crewe 13 people killed and over 50 seriously injured, many are 
not expected to recover... In several towns there was much destruction of property 
accompanied by loss of life... In Sheffield a great chimney stack fell killing 5... At Bradford 2 
steam cars overturned killing 1 man...At Blackburn 5 were injured when a chimney stack fell on an 
infirmary damage done to factories is so severe. ...
3 Ireland The storm was also experienced with equal severity. 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INOFRMATION : 
1 Newspaper... Wigtownshire Free Press 1905 November 30, "Sea Encroachment At Stranraer" 
2 Newspaper Wigtownshire Free Press 1911 November 9, "The Storm" ...
3 Newspaper Wigtownshirefree Press 1894 December 27, "The Great Storm" ...4 Observations... Meteorological Office 1894 Monthly Climatic Summaries, Station Nos. 6641 Dumfries, 
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B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, event mentioned in comparisonto a more recent event so the 
details are sketchy. 
2 Very short description of event which forms part of a longer description of a later event. 
3 Very detailed description of all aspects of the event and the locations affected and the damage done. 
4 Instrumental data and a weather diary. 
FLOODNUMBER:CF. 122 
DATE OF EVENT:1 1896 October 7. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Troqueer... 'by the previous nights tide" 
B) WIND CONDITIONS : 






Force (mph) 10 2 16 62 16 28 16 
E) LAMB'S CIRCULATION PATTERN : 5TH 6TH 7TH 8TH 
WW-C 
G)ANY OTHER FACTORS : 
2 Dumfries : Comments: 
8TH Storm 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT 
1 Troqueer In Nethertown Farm a number of fields flooded due to breach of embankment. ... 
B)DAMAGE CAUSED : 
5) 1 Troqueer... In Nethertown Farm a number of fields flooded. 
8) 1 Troqueer... a nine foot brach in the embankment at Nethertown Farm. 
E) SIZE OF EVENT : Local. 
AUTHENTICfTYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1896 October 10, "Destructive Gale And Floods' 
2 Observations... Meteorological Office 1896 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B)ESTIMATEDREUABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Very brief mention of event as part of a detailed description of a later event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 123 
DATE OF EVENT : 1,2 1896 8 (A. M event). 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Portpatrick... "the high tide which swept over the quay walls" 
1 Drummore... *the sea rose to a great height" 
1 Wigtown 'the tides being at their highest at present... one of the largest floods witnessed" ...
1 Garliestown... "a very high tide... the water rose to a greater height than the oldest inhabitant 
can recall" 
1 Isle Of Whithorn... "the day tide-was of an abnormal height" 
2 Solway... "a 2lfoot tide, and the force of the wind drove it to an even greater height" 
2 Troqueer... a very high tide. 
2 Kingholm Quay 'the tide was the cause of a large degree of discomfort" ...2 Glencaple district... 'The tide all along the estuary of the Nith was of an unprecedented height" 
2 Annan... the tide was very high... an hour before high the tide 21 feet 4 inches.water was 
2 Carsethom... a still higher tide. 
2 Southemess..."the tide overflowed" 
2 Dalbeattie "added to a high tide' ...2 Colvend... "Along the Colvend coast the sea ran mountains high" 
2 Gatehouse... " A heavy sea rushed into Gatehouse Bay. 
2 Creetown... "a very high tide" 
B)WIND CONDITIONS : 
1 Portpatrick...one of the worst storms in many years. 
1 Drummore... "the gale was very severely felt" 
1 Wigtown... "A storm of a rather a severe nature..wind blowing from the south-west".
1 Garliestown... "A storm of unusual severity" 
2 Solway... "a south west gale of exceptional violence" 
2 Glencaple district *the gale'...
2 Carsethorn "a strong south-west gale. ...2 Kirkcudbright *the gale was felt in its full weight"...2 Auchencaim... "the storm' 
2 Mid Annandale... *the full effect of the gale-
2 Langholm *gale very violent" ...
2 Creetown... a severe gale from the S. W. " 
was received' 








Force (mph) 10 2 16 62 16 28 16 
C) ESTUARINE CONDITIONS: 
2 Nith... "the Nith came down in heavy flood" 
2 Annan... the North Sum overflowed its banks. 
C) DURATION OF STORM : Type 1. 
E)LAMB'SCIRCULATION PATTERN : 5TH 6TH 7TH 8TH 9TH 
ww-cc 
G) ANY OTHER FACTORS : 
3 Dumfries : Comments : 
8TH Storm 
2 Solway... "accompanied by heavy rainfall" 
2 Dumfries... "the rainfall for the forty-eight hours up to nine o'clock yesterday morning 
(friday) registered 1.96 inches" ...2 Dalbeattie and Colvend... "Both the river Urr and the Dalbeattie Bum were in spate'
2 Mid Annansdale "Consequent on the heavy rains river flooding of hundreds of acres - ......
around the Annan Corrie water also in spate...
2 Langholm... 2.16 inches of rain descended in 12 hours causing extensive river flooding...river 
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Lyne and Esk in flood. 
2 Glenkens... the Ken camedown in raging flood...also the Dee in flood. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 2. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1,2 Portpatrick... "the high tide, which at noon swept over the quay walls in a solid mass, 
flooding shops and houses" 
1 Drummore... the roadways at various points partially washed away. 
1 Wigtown "one of the largest witnessedhere for a number of years... farmland flooded at...
MaidlandandCrook. 
Garliestown *some of the low-lying houses were inundated... road to Egerness is damaged ... 
and covered to a depth of three feet with sand and large stones. 
I Isle Of Whithom... many houses flooded and parts of the harbour were washed away... a part of 
the Low Isle also flooded. 
2 Solway... "the fury of the gale combined with the heavy spate and a series of high tides 
produced floods of rarely exampled magnitude in the district-cottages at Brow Well 
flooded-farms at Ladyhall and Stanhope flooded 
2 Dumfries...The Whitesands was covered to a great extent up to and including the Hoddam 
Castle Inn... The Dock Park was submerged from the Old Infirmary Loaning
downwards Dalwinton meadows and many other fields above the town were standing deep in ... 
water...below the town much flloding due to numerous breaches in the embankments. 
2 Troqueer... The fields between the Newabbeyroad and the river on Redbankwere flooded...at 
Nethertown the tide rushed over a nine foot gap in the embankmentflooding four fields... further 
breaches made later on...farm of Pleasanceand Flatts Of Cargen extensivelyflooded, 11 fields 
in total, between 200 and 300 acres. At three points between Pleasance and Islesteps the public road 
was flooded, up to three feet in places and the greatest distance beiung a hndred and thirty yards. 
2 Kingholm Quay... the tide rushed over the embankment into the fields all around, covering the 
whole of the surroundingdistrict with water... several breaches made in the embankment....many houses 
flooded quay flooded to a depth of five feet... Kingholm park inundated. ...2 Glencaple district... flooding of a few houses...... cottages at Conheath flooded... many fields 
flooded in the district including at Sherrington and Hollsuds. 
2 Annan... Rose and Butte Streets flooded... the holm above the bridge and Everholm were 
flooded... area around the Moat flooded.... flooding in Port Street... fields at Hillend flooded... 1 house and 
fields at Waterfoot flooded... in stackyard at Waterfoot farm there was five feet of water. 
2 Carsethorn The tide soon washed over several of the gardens on the opposite side of the ...
road from the houses, and at high water several portions of the road along the village were 
covered by the sea. At North Carse farmhouse the sea covered the road for a considerable 
distance-the road opposite Victoria Terrace flooded also from the Victoria Lodge to Slate 
Row...roadto Kirkbean was floodedat Pow Bridge. 
2 Kirkbean... Mersehead farm and farmhouse flooded when embankment gave way... roads in the 
also flooded 
2 Southemess... a road and merses were flooded. 
2 Dalbeattie 
are as a result. 
and Colvend... a general flood especially at the ports.
2 Dalbeattie "The quay and roadway were submerged'...
2 Colvend... a house at Port-o'-Warrenwas fooded and destroyed. 
2 Kirkcudbright... 'the lower part of the town was flooded... the noon tide over flowed the 
harbour and in the nearest warehouse there was 18 inches of water... The river embankment 
was completely covered, the water flowing into the adjacent fields... Tarff valley. 
2 Auchencairn... the pier at Fish House Green, Balcary was enveloped with the raging waves and 
utterly destroyed. 
2 Gatehouse... flooded the area from the drawbridge to the Boatgreen including the quay...fields 
around drawbridge flooded as was the roadway of the bridge... flooding of roadway at Skyreburn 
Bridge... flooding of vestry of the Free Church. 
2 Creetown... flooding of houses in Mill Street and Silver Street... a number of public roads also flooded. 
6) DAMAGECAUSED: 
1) 2 Annan... 1 youth drowned when his small boat capsized. 
2 Solway... 1 sailor slightly injuredwhen Solway lightship was stranded at Lochar. 
2) 1 Isle Of Whithom... 1 fishing boat smashedto pieces in the harbour...the sea carried away a 
large portion of the back of the harbour. 
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2 Glencaple... all the fishermen's huts blown away... 1 schooner stranded on the shore. 
2 Solway... lightship stranded at Lochar. 
2 Colvend... at Kippford several small boats were carried out to sea. 
2 Kirkcudbright... 2 vessels run aground in the storm. 
2 Auchencaim... The pier at Fish House Green has been utterly destroyed... boathouse at Balcary 
was wrecked. 
2 Creetown...A few of the fishermen's boats were sunk and net stakes though out of reach 
were washed away. 
2 Portpatrick... "some small boats set adrift from their moorings in the harbour" 
3) 1 Portpatrick... *the roadway in front of the harbour was completely torn up' 
1 Drummore... the roadwayknown as Stair St was partially washedaway... cost £150 to 
repair-the public road leading from Low Curghie to Tirally Point and at Kilatay Bay were also 
badly damaged and in several placesthe road cut away. 
1 Garliestown... road to Egerness is damaged and covered in sand and large stones. 
1 Isle Of Whithom... the roadway leading to the Cairn was washed away. 
2 Solway-many telephone wires down leading to much communication disruption. 
2 Troqueer... public road flooded in three places between Pleasance and Islesteps. 
at the Old Mill destroyed. 2 Annan... part of the railway enmankment 
2 Carsethom... several roads flooded especially the road at North Carse farmhouse... the road 
opposite Victoria Terrace flooded and the road from Victoria Lodge to Slate Row... road to 
Kirkbeanwas flooded at Pow Bridge-roadway between Slate Row and The Barracks was totally destroyed. 
2 Kirkbean....roads in the area of Mersehead Farm flooded as a result of an embankment giving way. 
2 Dalbeattie roadway at quay flooded. ...2 Colvend... road to Kippford suffered considerabledamage. 
2 Gatehouse... roads at the drawbridge and Skyreburn Bridge flooded. 
2 Creetown... some of the roads were flooded and damage done to them. 
4) 1,2 Portpatrick... some shops flooded. 
1 Isle Of Whithom... "offices, stores and stables received considerable damaged-Some blocks 
of solid masonry weighing several tons were moved some feet" 
2 Dumfries... Hoddam Castle Inn flooded...some damageto showmen's caravans and one tent blown away. 
Kingholm Quay... 3 stores on the quay flooded one to a depth of five feet and damage to goods of 
about £100... damage to goods was also caused in the other two stores. 
2 Glencaple... 1 small storeblown away.
interrupting supply for 12 hours... 1 office flooded to a depth of 162 Annan... gasworks flooded 
inches and in Port Street. some warehouses 
2 Carsethom... 1 saw mill flooded 1 stable and coach house damaged 1 manure store and 1 ... 
other premises damaged. 
... 
4) 2 Dalbeattie... lumber stored on the quay damagedand washed away. 
2 Kirkcudbright... 1warehouse flooded and much of its stock damaged... 3 large casks of paraffin and 
somelumber were washed off the dock and out to sea. 
2 Gatehouse... several hundred tons of lumbar washed off the quay... slaughterhouse at Boatgreen 
surrounded by water. 
2 Creetown... alot of loose timber thought out of reach of the water was washed away. 
5) 1 Wigtown... 2 farms flooded at Maidland and Crook. 
flooded, out of the drills' 1 Isle Of Whithorn... " a field... Low Isle was and a quantity of potatoes washed 
2 Solway...farms flooded at Ladyhall and Stanhope. 
2 Dumfries Dalwinton meadows and many other fields above the town were flooded. ...2 Troqueer... 4 fields flooded at Nethertown... 11fields flooded at Pleasance and Flatts Of 
Cargen... at Pleasance hundreds of rabbits drowned and numbers of partridge also 
perished... vinery at Cargenholm blown down. 
2 Kingholm Quay... many fields flooded... 1 field of turnips badly damaged... 300 yards of iron railing felled. 
2 Glencaple district-many fields flooded and large quantities of turnips and other farm produce 
have been washed away...fields flooded at Sherringtonand Hoilsuds. 
2 Annan... fields flooded at Hillend and crops in them badly damaged... a field of wheat at 
Waterfoot farm swept away. 
2 Carsethom...North Carse farm... several buildingsflooded. 
2 Kirkbean... Mersehead farm and farmhouse floodedwhen embankment gave way... fencing 
destroyed,crops damaged and thousands of rabbits drowned. 
2 Dalbeattie "nearer the town a large number of rats were destroyed" ...2 Kirkcudbright... fields the town flooded and at the Tarff valley where a considerable near 
portion of hay was carried away... a few ash trees have been snapped down. 
2 Gatehouse... fields around drawbridge flooded. 
6) 2 Kingholm Quay...park flooded. 
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2 Annan... at the Moat an ornamental summer housewas washed away. 
2 Gatehouse... vestry of Free Church flooded... haystack at Boatgreen surrouded by water. 
7) 1,2 Portpatrick... some houses flooded. 
1 Garliestown... somelow-lying houses flooded. 
1 Isle Of Whithom... many low lying houses flooded. 
2 Solway... cottages flooded at Brow Well. 
2 Kingholm... many houses flooded to a depth of betweentwo and three feet causing some 
interior damage. 
2 Glencaple...a few housesflooded...nearly all the cottages at Conheathwere flooded. 
2 Annan... many houses on Rose and Butte Streets flooded... also houses in Port Street and 1 house at 
Waterfoot flooded. 
2 Carsethom... some houses flooded and the gardens of several other housesflooded. 
2 Colvend...1 house at Port-o'-Warren flooded and destroyed. 
2 Creetown... houses in Mill Street and Silver Street flooded. 
8) 1 Portpatrick... *harbour on the north and south sides large portions of the potecting banks ...have been washedaway"
1,2 Drummore... some coastal roads eroded in places.. the pitched battery being broken in . 
several places... one road impassable to vehicular traffic. 
1 Isle Of Whithom... the protecting sea walls at the back of nearly all the properties were 
demolished... the protecting sea wall at the back of the harbour was washed away. 
2 Solway... "The river embankments at a great many points proved insufficentto combat the 
force of the water and extensive flooding, causing widespread disaster was the result" 
2 Dumfries... below the town many breachesmade in the embankments. 
2 Troqueer... "the bank for the protection of Broomlandsand Priestlands fields were washed 
away...breachesmade imn embankment at Nethertown...breaches in bank at Flatts Of Cargen. 
2 Kingholm Quay...one breach of 30 yards and several smaller ones... damage to bank on Dumfries side. 
2 Glencaple district... several breaches in the bank opposite Netherwood loaning... banking at 
Sherrington and Hoilsuds breached in several places. 
8) 2 Annan... the embankmentbetweenthe bridge and Milnfield gave way... the wall surrounding the 
Moat burst... embankment at Hillend broken through... embankmentat Waterfoot farm swept away. 
2 Carsethom... damage done to coastal fences and embankments in town... embankment between 
Slate Row and The Barracks breached in several places... Many yards of a sea wall recently built below 
the town also broken down, which caused the fall of a long stretch of stone dyke forming the fence of 
an adjoining field... Along the shore as far as Arbigland an enormous amount of damage has been done 
to sea walls and dykes. 
2 Kirkbean... embankment at Mersehead Farm collapsed... embankment collapse aided by the 
burrowing of rabbits. 
2 Auchencaim... the sea wall at Balcary Tower has been almost completely washed away. 
2 Creetown... "the banking in several places has been washed away. 
C) IMPACT AT OTHER SITES : 
2) 1 Portwilliam... some damage done to the harbour. 
2 Portling... fisherman's hut damaged where the bedding was all washed away. 
3) 2 Powfoot... road so badly damaged that it is unusable for wheeled traffic. 
2 Mid Annansdale low-lying roads impassable in several places due to the river flooding. - ...2 Langholm... many roads flooded by the river... the river Lyne flooded the main line of the North 
British Railway for a quarter of a mile and part of the embankment was swept away. 
4) 1 Portwilliam... 2 properties suffered some damage. 
2 Glenkens... roof of luncheon pavillion blown away at the New Galloway show field. 
5) 2 Mid Annansdale...many hundredsof acres of land flooded due to river flooding...much-
grain washed away or damaged. 
2 Langholm... many fields flooded by the river. 
2 Glenkens... at the Mains Of Kenmure some fields flooded... also alongthe Dee some fields partially flooded. 
8) 2 Powfoot... portion of road washed away. 
10)2 Palnackie... considerabedamagewas done. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
2 England 10 lives lost in the Humber due to a collision in fog... reports of heavy damage come from 
English ports.
Tremendousseas were experienced at Blackpool. 2 children died when the back walls of four 
houses in Stone Street, Newcastle were blown to the ground.
2 Wales 5 lives lost at Holyhead when a vessel being towed snapped her howser and 
foundered-other fishermen's lives have been lost from Tenby... and Ramsey in the Isle Of 
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Man... At Towyn nearlytwo miles of railway embankment running along the shore was washed 
away and several bridges were also demolished, the gasworks were submerged and the town plunged 
into darkness. In many other parts of North Wales the Cambrian Railway has suffered much damage. 
near Feyrd a sea wall in the course of construction was completely demolished. 
2 Ireland 10 lives lost as the Daunts Rock Lighthvessel is believed sunk just outside Cork harbour. 
E)SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
1 Newspaper... Wigtownshire Free Press 1896 October 15, "Portpatrick" 
2 Newspaper...Dumfries And Galloway Standard 1896 October 10, "Destructive Gale And Floods' 
3 Observations... Meteorological Office 1896 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Long description of the event describing in detail the cause and impact of the event. 
2 Very long datailed description of all aspects of the event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 124 
DATE OF EVENT :1 1896 October 8 (P. M. event) 
A) TIDALCONDITIONS: 
1 Isle Of Whithorn...a repetition of the day tide but not as high. 
2 Kingholm Quay... "The following tide at midnight was almost as high" 
2 Carsethorn... "Fortunately there was less sea and the tide did not strike so high a level" 
B) WIND CONDITIONS : 
1 Isle Of Whithom... "although it still blew hard-shift in the wind" 
3 Dumfries...Wind at 9 am and pm : 5TH 6TH 7TH 8TH 
Direction WWWW SW SE NW SW 
Force (mph) 10 2 16 62 16 28 16 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 5TH 6TH 7TH 8TH 9TH 
ww-cc 
G)ANY OTHER FACTORS: 
3 Dumfries: Comments: 
8TH Storm 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Isle Of Whithom... nothing like as much water came in... Post Office had 4 to 5 feet of water around it. 
2 Kingholm Quay... some housesagainflooded. 
B)DAMAGE CAUSED : 
3) Carsethorn... "At the Slate Row a little more of the road was washed away" 
4) 1 Isle Of Whithom... the Post Office was closed as a result of the flood waters surrounding it. 
2 Carsethom... saw mill and 1 other premises suffered further damage. 
7) 2 Kingholm Quay some houses flooded. ...8) 1 Isle Of Whithom... "Several breaches were made in the sea wall skirting the street" 
E)SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1896 October 15, "Isle Of Whithom' 
2 Newspaper... DumfriesAnd Galloway Standard 1896 October 10, "Disastrous Gale And Floods" 
3 Observations... Meteorological Office 1896 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B)ESTIMATED OF SOURCES AND DATING OF EVENT : Class 1. REUABILUTY 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event forms part of a much longer discussion of a previous event. 
2 Brief mention of event which forms part of a very long description of a later event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 125 
DATE OF EVENT :1 1897 November 28-29 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Scotland, East Coast... "at several places the high tide and heavy sea" 
1 England... "The tide was about seven feet above its usual level" 
1 Stranraer... "an abnormallyhigh tide was experienced" 
B)WIND CONDITIONS : 
1 Scotland... "A gale of great severity swept over the country northerly"...1 England... "north-westerly to westerly gale" 
1 Stranraer... "the gale was felt with great severity in Lochryan owing to its northerly direction. 
2 Dundee... Wind at 9 am and pm : NOV 30TH DEC 1ST 2ND 3RD 
Direction WWN NE NW NW NW SW 
Force (mph) 221 10 1112 
2 Edinburgh (BIa)... Wind at 9 am and pm : NOV 30TH DEC 1ST 2ND 3RD 
Direction WW Calm N NW SW E SW 
Force (mph) 1111111 
2 Dumfries... Wind at 9 am and pm : NOV 30TH DEC 1ST 2ND 3RD 
Direction WW NW NNN NW NW 
Force (mph) 21412111 
C) DURATIONOF STORM : Type 1. 
E) IAMB'S CIRCULATION PATTERN : NOV27TH 28TH 29TH 30TH 
CW CW N CW 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Scotland, East Coast... someplaces. 
1 Stranraer... "When at its height the breastwork and some of the shore roads were 
inundated-part of sea wall and CairnryanRoad collapseddue to the pounding of the sea. 
B)DAMAGECAUSED: 
1) 1 Scotland, East Coast... South of Berwich some sailors drowned in shipwreck. 
2) 1 Scotland, East Coast... several fishing boats damaged and wrecked... Peterhead 3 yawls 
blown out to sea. South of Berwick a shipwreck occurred. 
1 Stranraer... "one or two fishing boats sustained some damage" 
3) 1 Scotland, East Coast... some roads destroyed. 
1 Stranraer... part of Caimryan road collapsed and closed to traffic.. 
8) 1 Scotland, East Coast... "destruction of roads near the sea margin" 
1 Stranraer... 40 yards of the sea wall and Cairnryan Road collpased sinking at the deepest point 
to a depth of 5 feet, cost of repair is aboput £200. 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
1 England shipwrecks off Northumberland, Yorkshie and Cornish coasts.The damage done in the 
English Channel to vessels, coast towns and dock works was very extensive. Sourceas below. 
E) SIZE OF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
1 Newspaper Wigtownshire Free Press 1897 December 2, 'Severe Storm' ...2 Observations Meteorological Office 1897 Monthly Climatic Summaries, Station Nos 1361 Dundee, ...1646 Edinburgh (Blackford Hill), 6641 Dumfries. 
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B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUAUTY OF DATA : 
1 Detailed description of event. 
2 Instrumental data and a weather diary. 
FLOODNUMBER: CF. 126 
DATE OF EVENT : 1898 October 
B) WIND CONDITIONS : 
Newhaven... "in a storm one night" 
C) DURATION OF STORM : Type 1. 
F) LAMBS SINGULARITIES: Possibly No 2. September1- October 6,28 days long, character AC + W. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Newhaven-localised harbour flooding 
B)DAMAGECAUSED: 
2) Newhaven-the Chain Pier was washed away. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... G. Christie (1955) "Harbours Of The Forth", Christopher Johnson, London, 160p, p46. Information 
based on old picture on wall of Chain Pier Bar with an inscription telling the date of its destruction. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Brief mention of event. 
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FLOOD NUMBER :CF. 127 
DATE OF EVENT : 1,2 1899 February 11. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Solway... "The tides. were exceptionally high"..2 South Alloa... *high tides...On Sunday the height of the tide was 25 feet 9 inches. It is more 
than 26 years since the like happened before" 
B)WIND CONDITIONS : 
1 Solway. "The tides are the highest that have been known for many years in the absence of .. 
any up-channel winds" 
3 Edinburgh (BIa)... Wind at 9 am and pm : 9TH 10TH 11TH 12TH 
Direction W SW WWWWWW 
Force (mph) 241 13 6444 
3 Dumfries... Wind at 9 am and pm : 9TH 10TH 11TH 12TH 
Direction S SE S SW S SW S SW 
Force (mph) 4 10 464422 
D) ESTUARINECONDITIONS: 
1 Solway... "the Nith, which was in flood at the time" 
2 South Alloa... "The storm of last week has caused the River Forth to become much swollen" 
3 Edinburgh (Bia)... Rain for 24h preceding9 am : 9TH 10TH 11TH 12TH 
Rainfall (mm) 6.6 5.3 1.5 0.8 
3 Dumfries... Rain for 24h preceding 9 am : 9TH 10TH 11TH 12TH 
Rainfall (mm) 7.9 7.1 14 7.4 
E) LAMB'SCIRCULATION PATTERN : 9TH 10TH 11TH 12TH 
csw sw sw cw 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Troqueer..."several breaches in the embankments...adjacent land flooded" 
1 Nethertown... "made a gap in the bank at a farm...adjacent land flooded" 
1 Kirkconnel... estate bankswas piercedin three place... adjacent land flooded. 
2 South Alloa... the water rushed over the banks of the river at a terrific rate-the hotel at the south 
side was completely surrounded by water... 1 street flooded and the lower parts of houses on it... Several 
of the fields on the inch Farm were flooded and some houses on the north side also were flooded. 
B)DAMAGE CAUSED : 
4) 2 South Alloa... hotel cut off by water. 
5) 1 Troqueer, Nethertown, Kirkconnel...agricultural land flooded. 
2 South Alloa... several fields on the Inch Farm were flooded. 
7) South Alloa... houses on both banks were flooded, some had part of their contents washed into 
the street. 
8) 1 Troqueer, Nethertown, Kirkconnel... breachesmade to embamkments. 
E) SIZE OF EVENT : Intermediate. 
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AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1899 February 15, "High Tides And Flooding" 
2 Newspaper Alloa Journal 1899 February 18, "High Tides - Serious Flooding At South Alloa" ...3 Observations... MeteorologicalOffice 1899 Monthly Climatic Summaries, Station Nos. 1646 
Edinburgh(Blackford Hill), 6641 Dumfries. 
B)ESTIMATED RELIABILITY OF SOURCES ANDDATING OF EVENT: Class 1. 
D)ASSESSMENTOF QUALITY OF DATA : 
1 Description of event forms part of a longer description of a sequence of two events. 
2 Description of event gives detail on both the cause and the effect of the event. 
3 Instrumentaldata and a weather diary. 
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FLOOD NUMBER : CF. 128 
DATE OF EVENT: 1,2 1899 February 12. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Solway..."On Monday the tide was even higher" 
1 Priestlands..."tide rose higher than the new bank constructed a few years ago' 
2 Dundee...exceptional high tide. 
B)WINDCONDITIONS: 
1 Solway...'on account of the wind being stronger" 







Force (mph) 1666 1116 
3 Edinburgh (Bla)... Wind at 9 am and pm : 10TH 1 1TH 12TH 13TH 
Direction WW WWWW SE W 
Force (mph) 1 13 644411 
3 Dumfries... Wind at 9 am and pm : 10TH 11TH 12TH 13TH 
Direction S SW S SW S SW SE SW 
Force (mph) 4644 2244 
D)ESTUARINECONDITIONS: 
1 Solway 'the Nith, which was in flood at the time' ... 
3 Dundee...Rain for 24h preceding9 am : 10TH 11TH 12TH 13TH 
Rainfall(mm) 7.6 5.1 1.3 7.6 
3 Edinburgh (Bla)... Rain for 24h preceding9 am : 10TH 11TH 12TH 13TH 
Rainfall (mm) 5.3 1.5 0.8 1.8 
3 Dumfries... Rain for 24h preceding 9 am : 10TH 11TH 12TH 13TH 
Rainfall (mm) 7.1 14 7.4 9.4 
E) LAMB'S CIRCULATION PATTERN : 11TH 12TH 13TH 
SW CW Cs 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type2. 
A) EXTENT OF EVENT : 
1 Flatts Of Cargen... breach made... adjacent land flooded. 
1 Priestlands... 'tide rose higher than the new bank constructed a few years ago... submerging 
part of the land behind" 
1 Broomlands... "and the flood also extended up to the gardens at Broomlands' 
1 Troqueer...'a portion of the river-side footpath below Troqueer Mill was washed away" 
1 Kingholm... *the water was standing to a depth of five feet on the quay and houses were 
surrounded" 
1 Dumfries... "a considerable portion of the Dock has been converted into a minature lake and 
embankment overflowed. 
1 Nith... "the roadway at the foot of Nith Place was blocked" 
1 East Coast Of Scotland, Grangemouth and other places flooded. 
2 Dundee.. harbour. 
. 
B)DAMAGECAUSED: 
2) 1 Dumfries and Kingholm... dock and quay flooded respectively.
3) 1 Nith... 'the roadway at the foot of Nith Place was blocked" 
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5) 1 Flatts Of Cargen, Priestlands and Broomlands...agricultural land and gardens flooded respectively. 
7) 1 Kingholm... houses flooded. 
8) 1 Flatts Of Cargen, Troqueer... breach in embankment and path washed away respectively. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England Whitehaven and other places on the Cumberlandcoast flooded. 
E) SIZE OF EVENT : Large. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper...Dumfries And Galloway Standard 1899 February15, 'High Tides And Flooding" 
2 Newspaper... Dundee Advertiser 1920 January 9. 
3 Observations... Meteorological Office 1899 Monthly Climatic Summaries, Station Nos. 1361 Dundee, 
1646 Edingburgh (Blackford Hill), 6641 Dumfries. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
G)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event including descrption of event of the previous day. 
2 Brief mention of event as part of a description of a later event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.129 
DATEOF EVENT :1 1900 December 27 (date of newspaper, Thursday/Fridayevent).
2 1900. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Shetlands... "such a sea as was suddenly raised" 
2 Carsethom... high sea. 
B) WIND CONDITIONS : 
1 Scotland... "A gale of exceptional severity... At 8 o'clock at night the wind was blowing at an 
average velocity of 42 miles but by midnight it had reached 64 miles" 
1 Shetlands... "fierce N. W. gale"
2 Carsethorn... S. W. gale. 
3 Kirkwall... Wind at 9 am : 25TH 26TH 27TH 28TH 
Direction S SW S E 
Force (mph) 10 62 10 
3 Dumfries... Wind at 9 am and pm : 25TH 26TH 27TH 28TH 
Direction S SW SW W SE E NW NW 
Force(mph) 664 2222 10 
3 Greenock...Wind at 9 am : 25TH 26TH 27TH 28TH 
Direction SW W SE W 
Force (mph) 16 10 6 4 
C) DURATIONOF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 24TH 25TH 26TH 27TH 28TH 
SW SW SW CC 
F) LAMB'S SINGULARITIES : No. 7.3 Dec -2 Jan 1900/1901,31 days, W. 
G)ANYOTHER FACTORS : 
3 Dumfries... Comments : 
25TH Squally during night and squally showers. 
3 Greenock... Comments : 
25TH Morning stormy. Forenoon and afternoon blew hard all day. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A)EXTENT OF EVENT : 
1 Shetlands... off Whalsayand Skerries. 
1 Dumbarton... harbour. 
2 Carsethorn... flooding of fields at the back of the village to a depth of 2.5 feet. 
B) DAMAGE CAUSED : 
1) 1 Shetlands... 22 fishermen drowned. 
2) 1 Shetlands... 4 fishing boats lost. 
1 Dumbarton... "pier wrecked' 
5) 2 Carsethom... flooding of agricultural land. 
C) IMPACT AT OTHER SITES : 
1) 1 Glasgow... 2 dead due to chimneyfall. 
1 Coatbridge... 2 dead, 3 injured due to wall collapse. 
1 Motherwell... 2 dead due to exposure.
1 Whitbum... 1 dead due to exposure. 
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1 Grangemouth... 3 dead when small boat upset. 
2) 1 Firth Of Forth... "the damage to shipping was great and strandings were numerous... boats 
damaged in harbours by being dashed against each other" 
4) 1 Ayr... a wooden building blown away. 
1 Coatbridge one works damagedcost £5000. ...
1 Millport one works damagedcost £2000. ...
5) 1 Scotland *The destruction of growing wood was very extensive, and many old and ... 
valuable trees were uprooted and levelled. 
7) 1 Glasgow... some chimneys blown down. 
1 Edinburgh... Portobello, chimney fell through roof of cottage. 
D) LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND ANDSOURCES: 
1 England... Mersey... several shipping casualties. 
1 Ireland... Belfast... great damage done to house and property and a vessel went ashore in 
Belfast Lough. Source as below. 
E) SIZEOF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
1 Newspaper Wigtownshire Free Press 1900 December 27, "Severe Storm" ... 
2 Letter... A. E. Truckell pers comm letter dated 1990 September 13. Mr Truckell is the former 
curator of the Dumfries Museum and has a particular interest in the history of the Carsethom area. 
Original Reference-memory of older relatives. 
3 Observations... Meteorological Office 1900 Monthly Climatic Summaries, Station Nos. 0154 
Kirkwall,6641 Dumfries, Greenock. 
B)ESTIMATEDRELIABILITYOF SOURCES ANDDATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event concentrating on the damage caused. 
2 Letter from local curator/historian giving a brief description of the event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF.130 
DATEOF EVENT :1 1901 October 28. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
1 Bridgeness Harbour... "an unusuallyhigh tide" 
B)WINDCONDITIONS: 
1 Bridgeness Harbour...a great storm... gales lasted for about a fortnight and on the 28th...the 
storm reached its height. 
2 Edinburgh (Bia)... Wind at 9 am and pm : 26TH 
Direction SW SSW 














C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 26TH 27TH 28TH 29TH 
A AW ANE 
G) ANY OTHER FACTORS : 




H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT: 
1 Bridgeness Harbour.. ". some 30 years of unreclaimed foreshore east of the harbour... the sea 
was finally shut out at the begining of 1901 the sea burst through the bank at a weak place and ...flooded the whole enclosure" 
B)DAMAGECAUSED: 
9) 1 Bridgeness Harbour... 30 acres of newly reclaimed land lost to the sea. 
C) IMPACTAT OTHER SITES : 
1) 1 Granton... 20 lives lost when H. M. Revenue cutter "Active" was wrecked. 
2) 1 Granton... H. M. Revenue cutter 'Active' was driven against Granton Pier and totally wrecked" 
E)SIZE OF EVENT: Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. M. Cadell (1913) "The Story Of The Forth", J. Maclehose and Co. Ltd, 299p, 
p234-237. Based on personal involvement and observations of author. 
2 Observations... Meteorological Office 1901 Monthly Climatic Summaries, Station No. 1646 
Edinburgh (Blackford Hill). 
B)ESTIMATEDRELIABILITYOF DATING OF EVENT AND SOURCES : Class 1. 
C)ASSESSMENT OF QUALITY OF DATA : 
1 Description of event as part of a longer description of reclamation techniques including 
the affected site. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 131 
DATE OF EVENT :1 1902 September 3. 
2 1902. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Solway... "a high tide... swept with destructive force along the sea-board of the Solway from 
Portpatrick to Gretna and up the estuaries of the rivers" 
1 Glencaple... tide was mountains high...many feet above the height registered in the nautical almanacs. 
1 Annan... the tide... rose to within two feet of the top of the railway viaduct which connects 
Annan and the Cumberland coast... a height of 33 feet. 
1 Dumfries... "the tide rose so high that the Caul was obliterated... between twelve and one o'clock a height 
of 8 feet 3 inches was registered on the New Bridge, and the river had fallen to 7 feet 3 inches at three 
o'clock... a foot of the height at the earlier hour was due to the presence of tidal waters" 
1 Kingholm... "The tide was up fully an hour before its usual time" 
1 Carlaverock... "the high tide" 
I Troqueer... "The rapidity with which the tide rose above the embankment. 
2 Carsethorn... "high tide" 
B)WIND CONDITIONS : 
1 Scotland... "a terrific gale...The storm swept over... the whole of lowland Scotland, from the Solway to 
Clyde and 1 Forth In the early morning the direction of the wind was from the south-east;but while ...
the hurricane was at its strongest, between ten o'clock and one, it blew from the south-west 
1 Kingholm... "the gale driving in" 
1 Edinburgh... wind speed measured at 78 mph.
1 Dumfries... "the force of the wind" 
2 Dumfries... galefrom S. W. 
3 Dumfries... Wind at 9 am and pm : 1ST 2ND 3RD 4TH 
Direction SE SSS SSE SW W SE 
Force (mph) 2242 16 664 
C) DURATION OF STORM : Type 1. 
D) ESTUARINECONDITIONS: 
1 Solway... "a high tide... swept with destructive force along the sea-board of the Solway from Portpatrick 
to Gretna and up the estuaries of the rivers... following the heavy rain of Tuesday and the preceding night, 
the storm on Wednesday" brought down the rivers in roaring flood, and the combined effects of the high 
sea and the fresh in tidal rivers had disastrous results. 
3 Dumfries... Rain for 24h preceding 9 am : 1ST 2ND 3RD 4TH 
Rainfall (mm) 1.8 19.3 10.2 0.8 
E) LAMB'S CIRCULATION PATTERN : 1ST 2ND 3RD 4TH 
SSCW 
G)ANY OTHER FACTORS : 
1 Scotland "torrential rain" ... 
3 Dumfries... Comments : 
3RD Storm, squalls, heavy rain. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Dumfries 'The Dock Park was submerged, and on the Whitesands the overflowing waters ... 
swept around the Hoddam Castle corner' 
1 Kingholm... quay and house in the village surrounded by the flood up to several feet in depth. 
Laghall Quay on the opposite side of the Nith flooded. 
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1 Glencaple... road flooded...at the village the water covered the high wall in front of the houses 
flooding the gardens...the quay was also flooded.... 1 farm flooded. 
1 Carlaverock... the very large farm of East Park was almost completely flooded when the two mile wall 
protecting it was overtopped and riddled with holes by the high tide by as much as 4 feet... farm at 
Hollands flooded farm at Newfield flooded... farm at Nether Locharwoods flooded-farm at Stanhope flooded. ...
1 Troqueer... The farms on the Stewartryside of the river were flooded to an extent 
unprecedented within living memory farm of Greenmerseon the Kirkconnel estate heavily...
inundated, the tide rose 3 feet above the embankment' 
2 Carsethom... "houses facing beach were flooded' 
B)DAMAGECAUSED: 
1) 1 Dumfries... 2 people suffered minor injuries after being blown off their feet 1 man ... 
seriously injured when horses bolted due to the storm. 
3) 1 Dumfries... many roads blocked by fallen trees....Telegraph and telephone were broken in 
many places, and communication has been seriously disrupted. 
1 Glencaple... "bridge at north end of village damaged... the road between Glencaple and Kenneth 
Bank had its macadam surface stripped off. 
4) 1 Kingholm... many stores on the quay flooded-in one damage was estimated at between 
£1200 and E1300-timber washed off Laghall Quay. 
I Glencaple... one wooden store carried away with all the goods in it... 2 wooden refreshment 
houses on the edge of the village were washed away. 
5) 1 Solway..."miles of crops submerged, and in some instances live stock drowned" 
I Dumfries... many trees felled in the storm including at the Convent grounds...Nithbank orchard 
seven trees blown down... Dock Park 6 trees completely uprooted... most other trees in the park 
suffered severe damage...severe damage to crops all around the town six hay ricks blownover. 
1 Glencaple... 1 farm partially flooded. 
1 Carlaverock... 5 farms flooded... 70 acres of grain destroyed and much green crop lands flooded at 
East Park... two dozen sheep drowned at Hollands...much crop damage done at Nether Locharwoods... £400 
worth of damage done to a potato field at Stanhope. 
1 Troqueer... many farms flooded on Stewartryside especially at Greenmersefarm on the 
Kirkconnel estate. 
6) 1 Dumfries...the roof of the new block at the Convent lost many slates and roof lead. 
1 Carlaverock... pavillion for use of visitors at Stanhope completelydestroyed. 
entrance to house blown down. 7) 1 Dumfries... many plate glass windows blown in, wall protecting 
1 Glencaple... some houses damaged by the flood-one, had its hedge broken down. 
2 Carsethom... "houses facing beach were flooded" 
8) 1 Solway... "banks being broken down in many places" 
1 Dumfries... "numerous breaches were made in the river banks" 
1 Kingholm... opposite the lands of the Crichton Royal Institution the east bank was broken in two places, 
one gap extending 90 feet the other 20 feet. 
1 Glencaple... embankment along farm broken in two places. 
1 Carlaverock... a two mile protective wall was overtopped by four feet of water and as a result is riddled 
with holes at East Park farm... a sea bank at Nether Locharwoods broken down. 
C) IMPACTS AT OTHER SITES : 
3) 1 Moffat... road betweenMarchmountand Marchill blocked by a fallen tree. 
1 Bankend... road blocked by 4 fallen trees also affected newabbey road, Dalbeattie road, the 
Castle-Douglas road, the Terriglas road. 
1 Lochmaben... Lockerbie-Dumfries train damaged when it ran into a tree that had fallen on the line. 
4) 1 Troqueer and Nithsdale Mills alot of glass blown in. ...
7) 1 Lochruttongate cottage badly damaged by a falling tree.a ... 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England the storm swept over the north of England. 
1 Ireland the storm swept over the north of Ireland . 
E) SIZE OF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1902 September 2 "Wild Wednesday" 
2 Letter... A. E. Truckell pers comm letter dated 1990 September 13. Mr Truckell is the former 
curator of the Dumfries Museum and has a particular interest in the history of the Carsethorn 
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area. Original Reference...memory of older relatives. 
3 Observations... Meteorological Office 1901 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Very detailed description of the event giving information on all aspects of the event. 
2 Letter from local curator/ historian giving a brief description of the event. 
3 Instrumentaldata and a weather diary. 
FLOOD NUMBER : CF. 132 
DATE OF EVENT :1 1903September 4 (date of newspaper) 
A) TIDAL CONDITIONS : 
1 AIIoa... exceptional high tide. 
B) WIND CONDITIONS : 
2 Edinburgh (Bia)... Wind at 9 am and pm : 2ND 








E) LAMB'S CIRCULATION PATTERN : IST 2ND 3RD 4TH 5TH 
CC SW SW 
H) CLASSIFICATION OF CAUSE OF FLOOD : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Alloa... minor flooding. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Stirling Journal 1903 September4. 
2 Observations... MeteorologicalOffice 1903 Monthly Climatic Summaries, Station No. 1646 
Edinburgh(Blackford Hill). 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1- 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Very short description of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF. 133 
DATEOF EVENT: 1904November 10 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Buckie...a very high tide prevailed. 
E) LAMB'S CIRCULATION PATTERN : 9TH 10TH 11TH 
AS AW A 
OF CAUSE OF FLOOD : Type 1. H) CLASSIFICATION 
A) EXTENT OF EVENT : 
Buckie...*sea made a further encroachmentat the east end of CommercialRoad" 
B)DAMAGE CAUSED : 
3) Buckie..."The waves washed away the land to the very edge of the road leaving a sheer fall 
of 8 or 10 feet on to the beach. A telephone pole was undermined and fell and has been erected 
in another spot" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENTS 
A)SOURCESOFINFORMATION: 
Newspaper...Banffshire Advertiser 1904 November 17 "Buckle - EncroachmentOf The Sea" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATINGOF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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FLOOD NUMBER :CF. 134 
DATE OF EVENT :1 1905 March 15. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Bay Of Luce... the tide was exceptionally high. 
1 Portpatrick... "the sea were running mountains high in the Channel" 
B)WIND CONDITIONS : 
1 Portpatrick... "the south - west gale of yesterday" 
1 Stranraer... "the wind was from a southerly direction, and blew all day with the force of a full gale" 
2 Dumfries... Wind at 9 am and pm : 13TH 14TH 15TH 16TH 
Direction SW S SW SW S SW S SE 
Force (mph) 10 10 10 10 43 28 16 10 
C) DURATION OF STORM : Type 3. 
E)LAMB'S CIRCULATION PATTERN : 13TH 14TH 15TH 16TH 
CW W C SW 
G)ANY OTHER FACTORS : 
1 Stranraer... "accompanied by rain and sleet" 
2 Dumfries-Comments : 
15TH Mostly clear sunny intervals.Gale at night. 
16TH Squalls during night, cloudy stormy 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Bay Of Luce... "It was over the road at Curghie, near Drummore". 
1 Portpatrick... "the water was dashing over the breastwork" 
C) IMPACTSAT OTHER SITES : 
4) 1 Stranraer... *part of the rooofing of a manure shed on the Breastwork was lifted and 
carried over the railings and into the harbour" 
6) 1 Stranraer... the large lamp at the front of the County Buildings was smashed ; while the 
huge ventilator at the Academy also displaced and had to be taken down.was 
7) 1 Stranraer... manyhouses lost slates and chimney cans. 
E)SIZE OF EVENT: Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1905 March 16, "Severe gale"
2 Observations... Meteorological Office 1905 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
D) ASSESSMENTOF QUALITY OF DATA : 
1 Description of event with detail particularly on the cause of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF.135 
DATE OF EVENT: 1907. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Helensburg exceptionally high tide, no tide higher up to the present day, higher than 5 meters. ... 
H) CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Helensburg... flooding of waterfront. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
Newspaper... Helensburg Advertiser 1991 January 11 'Highest Tide Since 1907 Causes Havoc 
In District' Original Reference... Ferdie Thurgood, a local amateurscientist. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Brief mention of event as part of a detailed longer description of a later event. 
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FLOOD NUMBER : CF. 136 
DATE OF EVENT : 1,2,5 1908 February 21-22. 
3 1908. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Stranraer... "high tide in Lochryan... heavy seas" 
1 Portpatrick... "there was a heavy sea in the harbour" 
1 Whithorn... "There was a heavy sea at the Isle and the tide rose level with the quay" 
2 Largs... "invasive high tides" 
5 Largs... "a high tide... that the high tidal waters were driven over the pier" 
5 Ardrossan... "the tide was a high one" 
5 Fairlie... "there was a heavy sea running and the tide was the highest we have had for some years" 
8) WIND CONDITIONS : 
1 Stranraer... "a south-west gale set in on Saturday morning. In the forenoon the wind suddenly 
backed to the north-west... and gradually increased in force till betweennoon and three o'clock 
it was blowing with the force of a hurricane" 
1 Scotland... "the country was swept by a fierce south-west gale which in places had the force of a ...
tornado" 
I Portpatrick... a gale but not from S. W. 
1 Glenluce... "a severe storm of wind... hurricaneforce from the north-west"...
1 Drummore... "a severe gale" 
1 Wigtown... "the wind blew with terrific force" 
1 Portwilliam..."a severe gale" 
1 Garlieston... "a hurricane of wind" 
2 Largs... "the storm" 
5 Largs... "the violence of last Saturday's storm...a strong wind from the south with a change in 
the direction of the wind to the west or north-west" 
3 Methill... "storm" 
5 Ardrossan... "a severe storm of wind" 
5 Fairlie... "the storm" 
4 Kilmarnock (Gle)... Wind at 9 am and pm : 19TH 20TH 21ST 22ND 23RD 
Direction NW SW WW SW W SW SW SW SW 
Force (mph) 6 10 10 6 10 16 10 10 10 10 
C) DURATION OF STORM : Type 2. 
E)LAMB'SCIRCULATION PATTERN : 19TH 20TH 21ST 22ND 23RD 
NW WWW NW 
G)ANY OTHER FACTORS : 
1 Scotland... "In many places thunder and lightning accompaniedthe storm, and rain was general" 
1 Glenluce... "with heavy showers of hail" 
1 Drummore... "accompanied by blinding showers of hail and sleet" 
1 Wigtown... accompanied by hail showers. 
1 Portwilliam accompanied by heavy hail showers. ... 
1 Garlieston... 'accompanied by rain sleet and snow" 
5 Ardrossan... "rain and hail" 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVE NT 
A) EXTENT OF EVENT : 
1 Stranraer... "the waves were making a clean sweep over the Breastwork, the esplanade at Portrodie, 
the west pier, Agnew Crescent and the sea-wall in Caimryan Road... the sea was soon flowing into the 
Harbour Street and North Strand Street-being submerged to a depthlow lying parts of market Street, 
of several feet... the embankment at the slaughter-house, the latter being flooded for a considerable 
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time...The gardens of householderson the shore side of Sheuchan Street were flooded also ...ArmstrongClose and Broadstone Road... the embankemntfrom Seabank Road to the end of the 
Wigtownshire Creamery premises...an embankment at Low Largs was lifted away...a field and the 
Innermessan brae roadway at High Balyett sea wall and road beyond Burgh boundary. ...1 Portpatrick... harbour. 
1 Isle of Whithom... harbour flooded. 
2 Largs... flooding of seafront. 
5 Largs... "the high tidal waters were driven over the pier and promenade, and the whole of 
Bath Street and part of Main Street were two feet under water In the low-lying districts...water was ... 
standing a foot deep in some of the shops' 
3 Methill... "harbour damaged" 
B)DAMAGE CAUSED : 
1) 1 Stranraer... 1 cyclist injured. 
5 Largs... "several people were blown down and injured" 
2) 1 Stranraer... 1 vessel damaged at the East Pier. 
3 Methill... 'harbour damaged" 
3) 1 Stranraer... some roads and streets impassable owing to the flood waters and driving spray. Roadway 
outside burgh boundary will have to be resurfaced. 
5 Largs... Bath Street and part of Main Street flooded and the low-lying districts of the town 
flooded.were 
4) 5 Largs... shops flooded in low-lying districts of the town, up to a foot of water in them 
which caused considerable damage. 
5) 1 Stranraer... 1 field flooded at High Balyett. 
6) 1 Stranraer... "most of the seats in Stair Park knocked over 
7) 1 Stranraer... some houses flooded, mant lost slated and chimney pots, several windows blown in. 
8) 1 Stranraer... The embankment at the approachto the railway bridge at the foot of Stair 
Drive suffered severely, however, huge cavities being made in the earthwork above the stone 
pitching by the action of the waves... the embankment from Seabank Road to the end of the 
Wigtownshire Creamery premises... being partially washed away, Creamery shed had part of its 
foundation erected to protect a house in Low Largs waswashed away... An embankment a roadway to 
lifted away.. roadway at Innermessan brae extensive erosion taking place. Sea wall and road beyond the .burgh boundary badly damaged. 
C) IMPACTSAT OTHER SITES : 
1) 1 Kilmarnock I man killed when wall blown down. ...2) 1 Drummore... 1 vessel slightly damaged. 
1 Portwilliam... 1 small fishing boat sunk. 
1 Firth Of Clyde... much disruption to ferry services. 
5 Ardrossan considerabledisruption to ferry services....3) 1 Newton - Stewart telegraph wires to the Whithorn district damaged....1 Scotland... much disruption to telephonic communications. 
5 Ardrossan... numerous telephone wires were blown down. 
4) 5 Ardrossan... "The door of the broker's store at the Inches.. also burst open.was .5) 1 Glenluce... slight damge to stacks and trees. 
1 Newton Stewart... "several trees uprooted"-
1 Garlieston... "great numbers of trees have been blown down. Farm stackyardshave also suffered" 
7) 1 Glenluce... slight damage done to some roofs. 
1 Wigtown... a good deal of damage was done to property. 
1 Newton Stewart "Chimney cans and slated blown down" - ... 
1 Garlieston... "Houses have been stripped of slates and chimney cans" 
5 Ardrossan... 'the wooden barricade which tops the wall at the rear of Lauriston South Crescent was 
blown down and part of the wall with it... many houses lost chimney cans and slates" 
D)LOCATIONAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England Fatalities due to the storm at Manchester, Wisbech, Leeds, Liverpool, Sheerness 
(Kent) and Oldbury. At Grimsby a lightship was sunk. A mill at High Lane, four miles from 
Stockport had £20,000 worth of damage done. 
1 Ireland part of train blown off tracks. 




1 Newspaper... Galloway Advertiser And Wigtownshire Free Press 1908 February 27, "Disastrous Gale" 
2 Letter... pers Comm Judith Davenport letter dated 5th November 1991, Assistant Librarian, 
Ardrossan. Original Reference-photograph of event with caption 
3 Book... R. and F. Morris (1983) "Scottish Harbours" The Alethea Press, Everton. 
No original reference specified but a list of references given at the back of the book. 
4 Observations...MeteorologicalOffice 1908 Monthly Climatic Summaries, Station No. 
Kilmarnock(Glenfields Works). 
5 Newspaper... The Ardrossan And Saltcoats Herald 1908 February 28 "The Storm" "Storm ,
At Largs" "Fairlie", "Accidents" 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Very detailed description of the event, especially on the flooding and the damage caused. 
2 Very brief description of the event. 
3 Short description of event. 
4 Instrumental data and a weather diary. 
5 Detailed description of the event. 
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FLOOD NUMBER : CF. 137 
DATEOF EVENT :1 1910 October 20 
CAUSE OF EVENT 
B)WINDCONDITIONS: 
Buckie..."on Thursday it blew with terrific force from the north-east" severe gale.
1 Portknockie... gale... wind from north. 
1 Lerwick... a gale from the north-east. 
1 Aberdeen... gale. 
2 Invemess... Wind at 9 am and pm : 25TH 




Force (mph) 226262 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 24TH 25TH 26TH 27TH 28TH 
E SE EEE 
G)ANY OTHER FACTORS: 
1 Buckie... accompaniedby exceptionalheavyrain. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A)EXTENT OF EVENT: 
1 Buckie... The sea was particularlyrough, and it dashed against the sea wall with great violence, "During 
the storm the works in connection with the extension at the Cluny Harbourwere slightly damaged" 
B)DAMAGECAUSED: 
2) 1 Buckle *the works in connection with the extension at the Cluny Harbour were slightly...damaged", a huge heavy crane grab was lost and the railway laid on the North Pier was torn ... up in one place and undermined in another. 
8) 1 Buckle.. in front ofpart of the embankment a sawmills on the quay was washed away .a
and the rails left without support. 
E)SIZEOF EVENT : Local 
AUTHENTICITY OF EVENT 
A) SOURCESOFINFORMATION:
1 Newspaper Banffshire Advertiser 1910 October 27 "Severe Gale In The Moray Firth", 'Damage To ...Buckle Harbour Extension Works' 
2 Observations... Meteorological Office 1910 Monthly Climatic Summaries, Station No. Inverness 
B) ESTIMATED REUAB(UTY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF.138 
DATE OF EVENT :1 1911 November 5 
3 1911 November. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Glasgow... An exceptionallyhigh tide raised the vessels high above the quay walls in the harbour. 
1 Stranraer... the tide at mid-day rose to an abnormal height in the harbour" 
1 Portpatrick... "at high water" 
1 Luce Bay... "a heavy sea was running" 
1 Ballantrae..."the tide swept over the land" 
1 Girvan... "there was an exceptionally high tide" 
3 Troon... very high water. 
3 Ayrshire... the storm from the north-west. 
B) WIND CONDITIONS : 
1 Glasgow... a south west hurricane... winds up to 60 m. p. h.-
1 Stranraer... hurricane. 
1 Portpatrick... gale of unusual severity from the west... veered round to north west and-
moderated in severity. 
1 Drummore...a gale of exceptional severity. 
1 Glenluce... the storm continued... coming from the west in great gusts. 
1 Kirkcowan... 'the gale continued" 
1 Newton Stewart..."one of the most violent storms experienced"-
1 Wigtown... The wind blew with the force of a gale from the north west-
I Whithom... "not for many years has such a gale been experienced" 
1 Ballantrae..."a fierce tempest raged"
3 Stevenston... "the storm" 
3 Saitcoats... storm unequalled for thirty years previously... wind from north-west. 
2 Colmonell... Wind at 9 am : 4TH 5TH 6TH 7TH 8TH 9TH 
Direction WWWWWE 
Force(mph) 59 75+ 59 28 28 10 









Force (mph) 51 43 16 26 22 22 10 
C) DURATION OF STORM: Type 3. 
E) LAMB'S CIRCULATION PATTERN : 4TH 5TH 6TH 7TH 8TH 9TH 
Wwww cw c 
F) LAMB'S SINGULARITIES : No 38.21 Oct- 18 Nov, 29 days, W+C. 
G)ANY OTHER FACTORS : 
1 Glasgow, Kirkcowan, Wigtown heavy rain. ... 
I Newton Stewart the Cree came down in heavy flood. - ... 
2 Dumfries... Comments : 
5TH Gale all night. Gale all day, wet. 
7TH Very wet and windy. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Glasgow... "vessels were raised high above the quay walls' 
1 Wemyss Bay... 'pier seriously damaged" 
1 Stranraer...at Caimryanvillage some flooding of houses. at the North - east corner of .. 
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Lochryan the sea made further inroads. 
1 Portpatrick... houses in the front street were inundated... South Pier and Old Quay portions washed away. 
1 Ballantrae... "the tide swept over the land... beach... flooding fields and reaching the houses 
at the Foreland and the Shellknowe' 
1 Girvan... portions of the sea banks on both sides of the harbour were washed away. 
1 Troon... parts of the town flooded. 
B)DAMAGE CAUSED : 
1) 1 Glasgow... a few people injured but not seriously. 
2) 1 Wemyss Bay... a largepart of the pier has been seriously damaged. 
1 Portpatrick... "blocks of limestone forming the south pier, were dislodged-also the Old 
Quay... had a considerable portion washed away" 
3) 1 Stranraer... some telegraph wires and poes damaged or blown down... the roadways in the 
North and South Crescents slightky damaged.were 
4) 1 Girvan...Manyshops had their windows blown in. 
6) 1 Glasgow... manytrees blown down in the city...damage to Exhibitionespecially Industrial 
Hall, Scenic Railway and Aviation Pavillion. 
1 Stranraer... a pinnacle of one of the small spires of the Parish churchwas blown down... Stair 
Park soccer ground had most of its barricade round the ground blown down. 
1 Portpatrick... a number of trees were blown down in the Dunskey area. 
7) 1 Glasgow... numerous houses lost slates, chimney pots, plate glass windows, hoardings and 
parts of their roofs. 
I Stranraer... numeroushouses lost slates, chimney pots, windows, pailings and lamps...at Caimryan many 
houses damaged due to flooding. 
1 Portpatrick... some house damaged due to flooding in North and South Crescents,some houses 
lost slates. 
1 Girvan... many houses damaged, many slates lost and windows blown in. 
8) 1 Portpatrick... "a considerable stretch of tarmacadam pavement in North Crescent was tom up" 
1 Ballantrae large portions of the beach were washed away. Big threat by erosion to several ...
houses, a public road and water pipes and sewage drains in the area beside the river-mouth. 
1 Girvan... a considerable portion of the sea banks on both sides of the harbour were washed away. 
C)IMPACTSAT OTHER SITES : 
1) 1 Rhins District... 1 man injured. 
1 Ailsa Craig... 2 men injured, 1 seriously.
2) 1 Ardrossan... stearner damaged in storm 
3) 1 Drummore... telegraphic communications damaged. 
4) 1 Kirkcowan the smithy had its roof blown off. ...1 Newton - Stewart several zinc sheds lost their roofs. ...1 Ailsa Craig... the whole plant consisting of steam crusher, cranes and rails and wagons were 
swept into the sea and lost or rendered useless, damage is estimated at 2,000 pounds. Two 
storage receivers belonging to the lighthouse also blown down.were 
5) 1 Culhom, Lochinch, Kildrochat... many stacks and trees blown over. 
1 Drummore... several stacks were blown down and damge to farm buildings. some 
I Glenluce... stacks were blown down and trees were blown down at Balkail. 
1 Kirkcowan... a great amount of damage done to stackyards and farm buildings, many trees 
blown down at Craighlaw and Carseriggan Woods. 
5) 1 Whithom.. many stacks upset and some farm buildings damaged including at Catyans. 
10) 3 Stevenston... severe damage done. 
3 Saltcoats... extensive damage done. 
5) 1 Newton Stewart many trees blown down. - ...7) 1 Bridge Of Aird... 1 house had its ceiling collapse. 
1 Glenluce... a few houses damaged in the countryside. 
1 Kirkcowan... a great amount of damage done to houses, many lost slates. 
1 Newton Stewart many houses lost slates and chimney pots, some windows blown in. Some - ...
damage to street lamps and signs. 
1 Whithorn.. many houses lost slates and many outhouses were damaged. 
D)LOCATIONSAFFECTEDOUTSIDEOF SCOTLAND AND SOURCES : 
1 England Berwick and Liverpool... some deaths reported due to gale. 
E)SIZEOF EVENT : Large. 
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AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1911 November9, "The Storm" 
2 Observations... Meteorological Office 1911 Monthly Climatic Summaries, Station Nos. 6505 
Colmonell, 6641 Dumfries. 
3 Newspaper... The Ardrossan And Saltcoats Herald November 29 "The Gale, Ayrshire's 
Experience,Flood And Havoc" 
B)ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT: Class 1. 
C)ASSESSMENTOF OUAUTY OF DATA : 
1 Very detailed description of event in terms of the cause of the event, the locations affected 
and the damage caused. 
2 Instrumental data and a weather diary. 
3 Brief mention of event as part of a detailed discussion of a later event. 
FLOOD NUMBER : CF.139 
DATE OF EVENT :1 1911 November 24 (date of newspaper) 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Buckie... "ail day the heavy seas dashed over the north breakwater" 
B)WIND CONDITIONS : 
1 Buckie... 'the northerly gale which prevailed on Monday, raged with increased violence on 
the following day" 
... 
2 Invemess... Wind at 9 am and pm : 22ND 





C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 21ST 22ND 23RD 24TH 
N NE AE AE 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1 
A) EXTENT OF EVENT : 
1 Buckie... "All day the heavy seas dashed over the north breakwater... at Commercial Road 
pedestrians were frequently drenched as they passed along the pavement" 
B)DAMAGE CAUSED : 
2) 1 Buckie... "At the North Pier extension, fishermen who entered the harbour reported that 
the top pier of 14 ton concrete blocks, laid last week had been lifted from their places, and 
swept into the entrance channel, representing about 200 tons" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Courant 1911 November 24 "Moray Firth Gale", "Damage at Buckle Harbour" 
2 Observations... Meteorological Office 1911 Monthly Climatic Summaries, Station No. Inverness. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 140 
DATE OF EVENT :1 1912 February 5-6. 
2 1912 February. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Low Curghie... "by the high tide" 
B) WIND CONDITIONS : 
I Low Curghie... "and gale" 
2 Dundee... "South East gale" 
C) DURATION OF STORM :Type 1. 
E) LAMB'S CIRCULATION PATTERN: 4TH 5TH 6TH 7TH 
A ASE CS S 
H) CLASSIFICATIONOFCAUSEOF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Low Curghie... roadway and seawall damaged. 
2 Dundee "promenade"... 
B) DAMAGE CAUSED : 
3) 1 Low Curghie... damage to roadway. 
2 Dundee... damage to promenade. 
8) Low Curghie... damage to seawall. 
E) SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
1 Newspaper Wigtownshire Free Press 1912 March 7, 'Tidal Damage At Low Curghie' ...2 Book... E. S. Valentine (1915) "Forfarshire" Cambridge University Press, p40. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATIONG OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF EVENT : 
1 Short description of event as part of longer description of possible remedies and their costs. 
2 Short description of event. 
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FLOOD NUMBER : 
DATE OF EVENT : 1,2 1912 November 26-27. 
A) TIDALCONDITIONS: 
1 Buckle... "By yesterday morning it went round to the north, and blew with unabated force 
raising a heavy sea in the Firth, the waves dashing in volumes over Buckle Harbour" 
2 Millport... "invasive high tide" 
4 Ayrshire... a higher tide becauseof the south-west wind. 
4 Ardrossan... high tide...heavyseas... spray up to a hundred feet high. 
4 Fairlie... high tide. 
4 Irvine... "at the harbour one of the highest tides on record was raised" 
4 Largs... "the sea, which was breaking over the pier and esplanades" 
4 Saltcoats.. "the tide was perhaps the highest recorded in the district for many years... the 
water made its way to marks previously untouched" 
4 Troon... "the sea rose higher and higher" 
4 Skelmorlie... "Severe havoc was wrought by the... tide" 
4 Wemyss Bay... "Severe havoc was wrought by the... tide' 
B)WIND CONDITIONS : 
1 Buckie... "The wind veered round to the west towards Tuesday evening...By yesterday 
morning it veered round to the north, and blew with unabated force" 
2 Millport... "storm" 
4 Ayrshire... hurricane of devastating force... fmi a south-westerly direction...wind of 73 miles an hour 
recorded. 
4 Ardrossan... "high wind... gale" 
4 Dalry... wind velocity very high. 
4 Fairlie... 'storm... gale, 
4 Galston... "The storm" 
4 Irvine... "the wind which has been blowing for some time increased enormouslyin force...the hurricane" 
4 Kilbirnie... the gale was one of the severest ever experienced in this locality. 
4 Scotland... "The storm which raged furiously" 
4 Largs... "the storm... the continuance of the gale which veered round to the west' 
4 Saltcoats... "storm... unequalled for more than 30 years... gale from the south-west... 60 or 70 knot gale" 
4 Stevenston... "a strong gale"
4 Troon... 'violent gale from south-west" 
4 West Kllbride... "storm" 
4 Skelmorlie... 'Severe havoc was wrought by the wind" 
4 Wemyss Bay..."Severe havoc was wrought by the wind" 










Force (mph) 16 16 6 10 6 43 6622 
3 Kilmamock... Wind at 9 am : 24TH 25TH 26TH 27TH 28TH 
Direction WWS NW SE 
Force (mph) 22 16 43 16 2 
C) DURATION OF STORM : Type 3. 
E) LAMB'SCIRCULATION PATTERN : 24TH 25TH 26TH 27TH 28TH 
WW CW CN C 
F) LAMB'S SINGULARITIES : No. 43 1912/1913 November 23 - January 7,46 days, 
Character W. 
G)ANY OTHER FACTORS : 
1 Moray Firth... a heavy gale blew up from the south on the 26th. 
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3 Inverness Comments:...
26TH Thunder at 12.40pm. 
3 Kilmarnock Comments:...
26TH Wind force 8 in am, force 9 1-2prn then force 8 to 5pm. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Buckle the wind went round to the north, and blew with unabated force raising a heavy sea in the ...Firth, the waves dashing in volumes over Buckle Harbour. "waves swept the divers boat off the quay at 
the new harbour extension...Part of the railwaywas also demolishedand swept off the quay". Opposite 
the sawmills on Commercial Road the sea was very rough... a considerable part of the roadway was washed 
away 
lanstown... The huge seas smashed the wooden pier at the slip, half of it being carried away 
2 Millport extensive flooding of seafront and streets on it. ...4 Ardrossan... caused heavy seas to sweep over the South Beach Green a section of the stone sea-wall in ...front of the New Parish Church was thrown down and the roadway flooded. The water found its way into 
some of the cellars on Arran Place... a breach was made in the wall behind the shipyard... the North Crescent 
was flooded for several hours...The depot of the Shipping federation flooded out....park at Princeswas 
Street flooded... wall at Bath Villa partly washed away. 
4 Fairlie... Bay Street andAllanton Park Terrace flooded where some houseswere flooded All alongthe ...
shore footpaths and promenade were torn up...the main railway line north of the tunnel was flooded. 
4 Irvine... The land between the Dynamite Wharf on the Gamock and the site of the new shipyard was 
extensively flooded... Harbour Street and footpath from the Smithy comer to the shipyard 
was flooded, the latter to a depth of 3 to 4 feet. 
4 Largs...the sea made its way into Main Street and Bath Street and was up to three or four feet deep in 
places and extended up Main Street over 100 yards from the pier, Gallowgate Street also flooded. A part 
of the Alexandra Esplanade has been broken up, while the sea wall to the north, near Fhon-a-marahas 
been completely wrecked : and the road in front of Auberry Crescent has been almost washed away. 
4 Saltcoats... From Stanley Burn to the and of the East esplanade the sea front was unapproachable. The 
West esplanade was inundated... while the entrance at the minstrel stand was so flooded that the water 
even invaded the Melbourne Park. The houses in Winton Circus turned into islands... the pathwaywere 
and road at the Bathing Station have been utterly destroyed... and the Bathing Station flooded out... at 
the Braes. the roadway was encroached upon and the houses facing the sea in Windmill Street were ..flooded... All the banking which had been placed on the seaward section of that part of town was swept 
away and a huge gap made in the road... the wall at the back of the Braes was knocked down and some of 
the premises situated there were invaded by the tide... Dockhead Street was flooded to a depth of two 
feet in places... Most houses in Quay Street were flooded to a depth of three feet with much furniture 
and belongings destroyed-at the end of the East Shore a considerable gap was made in the slope... The 
sleeper fence which finishes off the earthwork was almost wrecked... some earth washed away from the 
railway line. 
4 Stevenston... the old golfcourse flooded, and the even found its way beyond the railwaywas water 
lines. making the intervening space look like an inland sea...the kiosk and surrounding sand dunes were .. 
covered.. The pier suffered very severly, and the major part of last year's deposit was swept away.. 
4 Troon...road at Port Ronald flooded... for hundreds of yards the esplanadewalk was submerged... Portland 
Street and West Portland Street flooded...the Cross and the streets converging on it were flooded to a 
considerabledepth... from Ayr Street down to the old Parish Church on the one side, and to the end of 
Rome's Buildings in Templehill on the other were also underwater. Later on Church Street and Barassie 
Street were flooded...also flooded were Union Street, Bach Templehill, Welbeck Crescent, and the lane 
running behind Portland Street where the water was at the height of the garden walls... Post Office 
flooded to a depth of two feet... flooding of the Ballast Bank and the houses at Harbour Row. 
4 West Kilbride... pier at Portencrosssplit. 
4 Wemyss Bay... "the sea-wall recently erected has been demolished-and the damage done to 
the timber of the pier was extensive" 
B)DAMAGECAUSED: 
2) 1 Buckie... waves swept the divers boat off the quay at the new harbour extension and was 
lost. Part of the railway on the quay was also demolished, and swept into the sea. 
lanstown... a wooden pier at the slip was smashed and half of it carried away. 
4 Ardrossan... The depot of the Shipping federation was flooded out...C200 worth of damage 
done to the harbour. 
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4 Fairlie... much damage was done to the pier. 
4 Irvine much flooding at the harbour. ... 
4 Largs... "The waiting-room at the pier has been rendered useless, and the pier has been 
considerably damaged" 
4 Saltcoats...two small vessels and one larger fishing boat destroyed in the harbour. 
4 Stevenston..."The pier suffered very severly, and the major part of last year's deposit was swept away"
4 West Kilbride... pier at Portencrosssplit, damage estimated at several hundred pounds.
4 Wemyss Bay... 'and the damage done to the timber of the pier was extensive... the steamboat 
traffic had to be suspended"
3) 2 Miilport extensive flooding of streets on seafront. ...
4 Ardrossan... pathway on South Beach Green badly damaged £100 worth of damage...done...roadway at New Parish Church and North Crescent flooded. 
4 Fairlie... Bay Street and Allanton Park Terrace flooded... the main railway line north of the 
tunnel was flooded and the upline was damaged so as to stop traffic... Telephonic and telegraphic 
communication to Largs and West Kilbride were stopped for some time. 
4 Irvine... Harbour Street and footpath from the Smithy corner to the shipyard was flooded, the 
latter to a depth of 3 to 4 feet. 
4 Saltcoats... at the Braes.. the roadway was encroached upon... Dockhead Street was flooded to . 
a depth of two feet in places. 
4 Stevenston... the water even found its way beyond the railway lines... making the intervening 
space look like an inland sea. 
4 Troon... telegraphic communicationsdisrupted for most of Tuesday..many streets flooded. .4 West Kllbride... road to Ardrossan damaged. 
4) 4 Irvine... the windmill pump was levelled to the ground and the chimney of a washing house 
was blown over and fell through the roof. 
4 Largs... some shops flooded and their stock damagedIn Main Street and Gailowgate Street, 
shop windows were blown in on Nelson Street. 
4 Saitcoats... the wall at the back of the Braes was knocked down and some of the premises 
situated there invaded by the tide I pub flooded to depth of three feet Quay Street. were a on ...4 Troon... many shops flooded at the Cross, damage done estimated at a £1,000... Post Office 
flooded to a depth of two feet... one window of the Co-operative Premises was smashed. 
5) 4 Ardrossan 1 tree at the Holm Plantation blown down blocking the Sorbie Road... some ...
poultry and tame rabbits were drowned. 
6) 4 Ardrossan... some of the wooden seats on South Beach Green were torn from their fastenings and 
carried some distance away... the barricading round the Celtic football pitch was also laid flat... stone cross 
on the roof of St John's Free Church blown down... park at Princes Street damaged. 
6) 4 Saitcoats... while the entrance at the minstrel stand was so flooded that the water even 
invaded the Melbourne at the Bathing Station have been Park... the railings surrounding the pond
torn up...the Bathing station was flooded and much damage has been dione to the inside of its buildings. 
4 Stevenstown... the old golf course was flooded...the kiosk was covered by water... many windows blown 
in at the school. 
7) 4 Ardrossan... some house cellars on Arran Place flooded... One house on North Crescent had 
its front wall and ornamental railngs demolished. 
4 Fairlie... on Allanton Park Terrace some houses were flooded, damage was also done to the 
wall and railings in front. 
4 Irvine... "considerable damage was done to the roofs of properties in various quarters of the town" 
4 Largs... some houses flooded in Bath Street. Many houses lost slates, rhones and chimney cans. 
4 Saftcoats... The houses in Winton Circus were turned into islands... where one garden fence was 
undermined and collapsed... the houses facing the sea in Windmill Street flooded... Most houses in were 
Quay Street were flooded to a depth of three feet with much furniture and belongings destroyed. 
4 Stevenston...some houses lost slates and chimney cans. 
4 Troon... "In Portland Terrace a window was blown in...many houses flooded around the Cross... many garden 
walls in the lane behind Portland Terrace were demolished or badly damaged by the force of the water. 
4 West Kilbride... some houses lost slates and chimney pots.
8) 1 Buckie... Opposite the sawmills on Commercial Road a considerable part of the roadway was 
washed away. 
4 Ardrossan... a section of the stone sea-wall in front of the New Parish Church was thrown 
down...a breach was made in the wall behundthe shipyard... wall at Bath Villa partly washed away. 
4 Fairlie... All along the shore footpaths and promenade were torn up. 
4 Irvine upriver at Waterside the Gamock river flooded the roadway and gardens near the ...
footbridge and the greater part of the Low Green. 
4 Largs... A part of the Alexandra Esplanade has been broken up, while the sea wall to the north, near 
Fhon-a-mara has been completely wrecked : and the road in front of Auberry Crescent has 
584 
been almost washed away. 
4 Saltcoats... the pathway and road at the Bathing Station have been utterly destroyed and the 
place where once it was is strewn with huge boulders... at the Braes... all the banking which had 
been placed on the seaward section of that part of town was swept away and a huge gap made in the 
road...the wall at the back of the Braes was knocked down... at the end of the East Shore a considerable gap 
was made in the slope...The sleeper fence which finishes off the earthwork was almost wrecked. some earth .. 
washed away from the railway line... The high tide effectively removed the sand which had drifted against 
the West Esplanade. 
4 Stevenston... surrounding sand dunes were covered by water...The new pier... the major part 
of last year's deposit was swept away. 
4 Troon... "At the south end of the Ballast Bank and along Titchfield Road, a lengthy portion of 
the roadway and the turf next to the sea were damaged...the esplanade road was cut up to some extent. 
Along the South Beach most of the bent was torn completely away" 
4 West Kllbride... 'esplanade and cinder path entirely washed away" 
4 Wemyss Bay... "the sea-wall recently erected has been demolished" 
C) IMPACTS AT OTHER SITES: 
1) 1 Portessie... 1 fisherman drowned and 1 small boat lost. 
1 Helmsdale... 2 fishermen drowned. 
4 Glasgow... personal injuries were more numerous. 
4 West Coast... nineteen fatalities reported. 
4) 4 Kilbirnie... some damage to the Dennyholm Mill. 
5) 4 Dalry... the damage to land, fences and property is considerable. 
5) 4 Kilbirnie... in the country districts trees were uprooted and stacks of hay blown down. 
4 Kilmarnock... "much havoc has been wrought to farmsteadings" 
6) 4 Dairy a wooden barricade at the Public School was blown down. ...
4 Galston... windows in schoolblown in. 
4 Kilmamock... the barricade at the western side of the Huriford Football Ground has been 
damaged, the cost of repair is £40. 
7) 4 Galston... many houses lost slates and chimneys... many outhouses have lost their roofs. 
4 Kilbirnie... many chimney heads,pots, slates and lead were blown down. 
4 Kilmarnock.. houses lost their chimneysome cans. 
8) 4 Dairy "river Gamock and its tributaries overflowed its banks in all directions, the valley...for miles having the appearance of a lake" 
4 Galston... "The local bums were high, but little damage has been caused by flooding. 
4 Kilbimie... fields next to the Gamock were flooded. 
4 Skelmorlie... the shore and road are torn up. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Banffshire Advertiser 1912 November 28, "Storm In The Moray Firth", "Buckie 
And Portessie Fishermen Drowned" 
2 Letter... pers comm Judith Davenport, letter dated 25 November 1911 Assistant Librarian, 
Ardrossan. Original Reference... photograph of event and caption. 
3 Observations... Meteorological Office 1912 Monthly Climatic Summaries, Station Nos. 
Inverness, 6557 Kilmarnock. 
4 Newspaper...The Ardrossan And Saltcoats Herald November 29 'The Gale, Ayrshire's 
Experience, Flood And Havoc' 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event. 
2 Very brief description of the event. 
3 Instrumental data and a weather diary. 
4 Very detailed decription of all aspects of the event. 
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FLOOD NUMBER : CF. 142 
DATE OF EVENT :1 1912 December 24. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Portpatrick..."and at high water at night the sea in the harbour was unusually heavy" ... 
B)WIND CONDITIONS : 
1 Glenluce... "there was a perfect hurricane from the south-west" 
1 Portpatrick... "a gale of exceptional violence... from the S. S. W. 
1 Newton - Stewart... "a fierce gale swept over the district" 
1 Girvan... "a severe southerly gale raged" 
1 Whithom... following the fierce gale of Tuesday. 
2 Kilmarnock... Wind at 9 am : 24TH 25TH 26TH 
Direction S SW E 
Force (mph) 10 6 10 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 23RD 24TH 25TH 
SW WW 
F) LAMB'S SINGULARITIES : NO. 43,23 Nov-7 Jan 1912/1913,46 days, W. 
G)ANY OTHER FACTORS: 
1 Girvan... serious river flooding in the district... river Girvan in spate. 
2 Kilmarnock Comrnents : ...
24TH Wind force 8 at night. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Portpatrick... harbour flooded. 
B) DAMAGE CAUSED : 
3) 1 Portpatrick... the roadways... in the Crescents suffered considerably.
7) 1 Portpatrick... *the houses in the Crescents badly"suffered 
C) IMPACT AT OTHERS SITES : 
3) 1 Girvan...a horse drawn van blown over and damaged. 
5) 1 Newton - Stewart a number of trees were uprooted.... 
1 Girvan... a large elm tree on the Ardmiltan Policies was blown down. 
6) 1 Girvan... a small part of St. Josephs convent on Ailsa St was blown down. 
7) 1 Glenluce... some houses lost slates and other minor damage. 
1 Newton Stewart-many houses lost slates and chimney cans. -
1 Girvan...a number of houseslost slates and had windowsblown in. 
8) 1 Girvan... the foreshore was badly cut up. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper WigtownshireFree Press 1912 December26, "Glenluce' ...2 Observations... Meteorological Office 1912 Monthly Climatic Summaries, Station No. 6557 Kilmarnock. 
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B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Descriptionof event as it affects a number of locations. 
2 Instrumental data and a weather diary. 
FLOOD NUMBER : CF. 143 
DATE OF EVENT :1 1913 February 7-8. 
A)TIDAL CONDITIONS : 
1 Stranraer... "there was an extremely high and strong tide in the harbour. 
1 Girvan... "the night tide rose to a great height' 
B)WINDCONDITIONS: 
1 Stranraer... "gale, which blew with great severity from the west" 
1 Girvan... "a severe south-easterly gale raged" 
1 Whithorn... "gale" 
C) DURATIONOF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 6TH 7TH 8TH 9TH 
W SW ww 
G)ANY OTHER FACTORS: 
1 Whithorn... "heavy rain followed" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT 
1 Stranraer... harbour. 
1 Girvan... "one of the pier was covered to a onsiderable depth.. at Shallock Mill. .. the waves . 
were washing up to the main public road" 
B)DAMAGE CAUSED : 
2) 1 Stranraer... 3 boats sunk or damaged in the harbour and 1 at Portrodie. 
inroads and at Shallock Mill a8) 1 Girvan... "Ail along the foreshore the sea made considerable 
recently made embankment was almost completely washed away" 
C) IMPACTS AT OTHER SITES : 
1 Glasgow... Scotstoun, 3 men died when river water flooded Elderslie Graving Dock. 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England off Liverpool a ship sunk, 11 sailors drowned... 1 man killed in Cheshire. 
1 Ireland off Tory Island 3 drowned of a ship. 
E) SIZE OF EVENT : Local. 
A THENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
I Newspaper WigtownshireFree Press 1913 February 13 "Disastrous Storm" ...
2 Observations... MeteorologicalOffice 1913 Monthly Climatic Summaries, Station No. 6557 Kilmarnock. 
RELIABILITYOF SOURCES AND DATING OF EVENT: Class 1. B)ESTIMATED 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER:CF. 144 
DATE OF EVENT : 1,2 1915 September (late). 
B) WIND CONDITIONS : 
1 Naim... "Septembergale' 
2 Buckie Sunday'sstorm.... 
3 Nairn... Wind at 7 am and 6 pm : 28TH 
Direction NNW 
29TH 
NNW NNW NNE 
30TH 
NN 
Force (mph) 10 10 22 16 16 2 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 27TH 28TH 29TH 30TH 
NCNN 
G)ANY OTHER FACTORS : 
2 Spey and Nairn... After 2 days rain extensive river flooding. 
3 Nairn Comments : ...
29TH Squally with passing showers during the night. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Naim... "The harbour, which has been causing much anxiety to the authorities owing to the 
serious effects from the flood of September last" 
2 Buckle An extensive area that was being reclaimed over the previousthree years in the ...
West Bay... half the entire area was washed away when the protecting embankment was broken 
into by the sea... from a quarter to a half mile of the railway on top of the embankment was engulfed. 
B) DAMAGE CAUSED: 
2) 1 Naim... damage to harbour, harbour flooded. 
9) 2 Buckle loss of had reclaimed area in West Bay... many thousands of tons of material were ...
carried seaward... embankment protecting reclaimed area was broken in upon and between a 
quarter and a half mile of the railway was engulfed and washed away. 
E)SIZE OF EVENT : Local 
A)SOURCES OF INFORMATION : 
1 Newspaper Forres Gazette 1915 November 17, "Nairn Harbour Damaged" ...
2 Newspaper... Courant 1915 October 1, "Havoc At Buckie Harbour" 
3 Observations...Meteorological Office 1915 Monthly Climatic Summaries, Station No. 1008 Nairn. 
B)ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT: Class1. 
C)ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event forms part of a discussion of a more recent event, few details 
given on the event. 
2 Detailed description of event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.145 
DATE OF EVENT :1 1915 November 15 (date of newspaper) 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
1 Naim... "A terrible gale from the north-east" 
2 Naim... Wind at 6 am and 7 pm : 13TH 14TH 15TH 
Direction N NW W NW NE NNE 
Force (mph) 35 10 2262 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 12TH 13TH 14TH 15TH 
CE NN CN 
G) ANY OTHER FACTORS : 
1 Naim... accompaniedby heavy rain. 
H) CLASSIFICATION OF CAUSE OF FLOOD : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Nairn "Several stables close to the harbour have been flooded". the almost total destruction ...
of the protection works at the foreshore. 
B) DAMAGE CAUSED : 
2) 1 Nairn... "the head of the west pier having sustained further damage" 
5) 1 Nairn... "several stables close to the harbour were flooded" 
8) 1 Nairn... "the almost total destruction of the protection works on the foreshore. The work recently 
carried out and older works have been washed away. A breach has been made in the bar. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... ForresGazette 1915 November 15, "Nairn Harbour Damaged" 
2 Observations... Meteorological Office 1915 Monthly Climatic Summaries, Station No. 1008 Nairn. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 146 
DATEOF EVENT : 1920 January 9 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Dundee...exceptional high tide... highest since 1868. 
E) LAMB'SCIRCULATIONPATTERN: 9TH 10TH 11TH 
WC CW 
F) LAMB'S SINGULARITIES : No. 66, Jan 7- Feb4, Duration29 days, Character W. 
H) CLASSIFICATIONOF CAUSE OF FLOOD : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Dundee. harbour area flooded. .. 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION: 
Newspaper...Dundee Courier And Advertiser 1920 January 9. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event. 
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FLOODNUMBER: CF. 147 
DATE OF EVENT : 1,2 1921 November 1. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Scotland... storm surge. 
B)WIND CONDITIONS : 
3 Wick... Wind at 7 am and 6 pm : OCT 30TH 31ST NOV 1ST 2ND 
Direction W SW SSW SW NW NW NN 
Force (mph) 6 10 22 28 35 28 10 2 











C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : OCT30TH 31ST NOV 1ST 
A AW N 
G) ANY OTHER FACTORS: 
3 Wick... Comments : 
30TH Mainlyovercast. 
31ST Overcast, extreme SW at 6pm, passing showers from 1.30pm. Line squall 8pm. 
Extreme NW 8.30pm. 
1ST Heavy squalls. 
H) CLASSIFICATION OF CAUSE OF FLOOD : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Scotland many places flooded. 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
2 England East Coast down to Kent. 
E) SIZE OF EVENT : Intermediate. 
AUTHEN?ICITY OF EVENT 
A) SOURCES OF INFORMATION: 
I Book...C. E. P. Brooks And J. Glasspoole (1928) "British Floods And Droughts" Benn, London. 
2 Article... J. S. Dines (1929) "Meteorological Conditions Associated With High Tides In The 
Thames' Geophysical Memoirs, London, Volume 47, p27-39. 
3 Observations... MeteorologicalOffice 1921 Monthly Climatic Summaries, Station Nos. 0293 
Wick, 1280 Aberdeen. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 148 
DATE OF EVENT : 1,3 1921 December 17 
2 1921 December. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Alloa... "Unprecedentedhigh tides have been experienced-one of the largest tides that has 
been seen for a considerable number of years... The tide table was out of its reckoning and 
showed a considerable depth over that recorded" 
2 Dundee... the highest tide from 1883 to 1983. 
3 Aberdeen... highest tide recorded 10.4 feet O. D. 
B) WIND CONDITIONS : 
4 Dundee... Wind at 9 am and pm : 15TH 
Direction NW NW 
















4 Edinburgh (BIa)...Wind at 9 am and 9 pm : 15TH 
Direction W Calm 











C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 15TH 16TH 17TH 18TH 
Nwww 
F) LAMB'S SINGULARITIES : No. 74,5 Dec -2 Jan 1921/22, Duration 29 days, Character W. 
G) ANY OTHER FACTORS : 
4 Dundee... Comments : 
17TH High winds untill 3pm then fresh. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
I Alloa... "The dock gates were awash and the water swept over the quays" 
2 Dundee... "flooded the Greenmarket...to a depth of three inches... Water penetrated shed at at 
EasternWharf and King William Dock... fishing boats were mooredto lamp-posts in Fisher St, 
Broughty Ferry... Newport pier was submerged" 
B)DAMAGECAUSED: 
2) 1 Alloa... quays flooded. 
2 Dundee... sheds at EasternWharf and King William Dock flooded damaging jute and 
cement...Newport Pier partially flooded. 
3) 2 Dundee... the Greenmarketand Fisher St, Broughty Ferry flooded. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOFEVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... AHoa Journal 1921 December 21, "High Tide At Alloa" 
2 Newspaper... The Dundee Courier And Advertiser, 1983 February 5. 
3 Report Anon. (1970) "The Surge Of 29th September 1969" Proudman Oceanographiv Laboratory, 
...
Unpublished Report, 12pp. 
4 Observations MeteorologicalOffice 1921 Monthly Climatic Summaries, Station Nos. 1361 ...Dundee, 1646 Edinburgh (Bla). 
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B) ESTIMATEDRLIABILITYOF SOURCES AND DATING OF EVENT : Class 1 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event concentrating on the tidal aspect of the event. 
2 Description of the event. 
3 Brief description of event as part of a detailed technical study of the surge.
4 Instrumentaldata and a weatherdiary. 
FLOODNUMBER: CF. 149 
DATE OF EVENT :1 1921 December 18. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 AIIoa... *Owing to the high tides' 
B) WIND CONDITIONS : 
1 AIIoa... *The storm' 
2 Edinburgh(BIa)... Wind at 9 am and 9 pm : 22ND 





Force (mph) 10 10 10 10 10 28 
C) DURATION OFSTORM: Type 1. 
E) LAMB'S CIRCULATION PATTERN: 21ST 22ND 23RD 24TH 
WWNW 
F) LAMB'S SINGULARITIES : No. 74,5 Dec -2 Jan 1921/22, Duration 29 days, Character W. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Alloa... considerableflooding in the upper reaches... at the shorehead the quay was flooded up to 100 
yards inland as far as the Mar Hotel... At Tullibody Island the Inch was almost completely 
submerged...minor flooding at the shipyards further down. 
B)DAMAGE CAUSED : 
4) 1 Alloa... at the shipyards a quantity of timber was washed off the quay, most of which was recovered.5) 1 Alloa... 35 sheep at the Inch on Tullibody Island were drowned. 
E) SIZE OF EVENT : Local 
A) SOURCESOF INFORMATION : 
1 Newspaper... Alloa Journal 1921 December 24, The Storm" 
2 Observations... Meteorological Office 1921 Monthly Climatic Summaries, Station No. 1646 
Edinburgh (Blackford Hill). 
B) ESTIMATED RLIABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Description of event concentrates on the effects of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 150 
DATE OF EVENT :1 1923 February 7 (date of newspaper). 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Dumfries... "the incoming tide the level of the water rose to a height which has not been 
equalled for some time" 
B)WIND CONDITIONS : 
1 Dumfries... "with a strong south wind behind" 
2 Dumfries... Wind at 9 am and 9 pm : 5TH 
Direction SSW SW 









C) DURATION OF STORM :Type 1 
D)ESTUARINE CONDITIONS : 
1 Dumfries "The Nith was in partial flood on Monday" ... 
2 Dumfries... Rain for preceding24h prior to 9 am : 5TH 6TH 7TH 
Rainfall (mm) 2.3 0.4 17.1 
E)LAMB'S CIRCULATION PATTERN : 4TH 5TH 6TH 7TH 
AW ASW SS 
G) ANY OTHER FACTORS : 
Dumfries... Comments : 
6TH Rain strong breeze. 
H) CLASSIFICATION OF CAUSE OF FLOOD :Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Dumfries... "the Caul was completely covered. The tarmac portion of the roadway, and from ten to 
fifteen feet of the paved portion from the Hoddam Castle Hotel to the foot of Bank Street, was under 
water... the track for the new water main on Whitesands were temporally flooded out. 
B)DAMAGECAUSED 
3) 1 Dumfries... "the roadway from the Hoddam Castle Hotel to the foot of Bank Street was 
under water-The track for the new water mains at White sands were temporally flooded out" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1923 February 7 "High Tide At Dumfries" 
2 Observations... Meteorological Office 1923 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 151 
DATEOF EVENT :1 1924 
2 1924 Decenber 27. 
3 1924 December 26-31. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Gretna... "when a similar wave" 
2 Dundee... "high tide" 
B)WIND CONDITIONS : 
2 Dundee... "gale" 
3 Firth Of Clyde... "severe southwest gale" 
4 Dundee... Wind at 9 am : 25TH 26TH 27TH 28TH 
Direction SSW SE S SSW 
Force (mph) 22 6 35 6 
4 Greenock... Wind at 9 am and 5.30 pm : 25TH 26TH 27TH 28TH 
Direction SW SW SE SW WWWW 
Force (mph) 10 6 66 16 16 10 10 
C) DURATIONOF STORM : Type1. 
E)LAMB'SCIRCULATION PATTERN : 25TH 26TH 27TH 28TH 
SW CWW 
F) LAMB'S SINGULARITIES : No. 83,1924 Nov 23 1925 Jan 5, Duration 45 days, Character W.-
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Gretna...when a similar wave inundated Rockcliff Marsh. 
2 Dundee... minor flooding in harbour as water washed over the quays. 
B) DAMAGE CAUSED : 
2) 2 Dundee... minor flooding of harbour and quays. 
5) 1 Gretna... 1200 sheep drowned at Rockcliff Marsh. 
C) IMPACT AT OTHER SITES : 
2) 3 Firth Of Clyde... "loss of ship Marjorie Seed" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Glasgow Herald 1938 November 28, "1000 Sheep Perish In Solway" 
2 Newspaper... Dundee Courier And Advertiser 1924 December 29. 
3 Book... Moir P. and Crawford I. (1988) "Clyde Shipwrecks" Moir Crawford Publications, 
Glasgow, 191p. No original reference given. 
4 Observations... Meteorological Office 1924 Monthly Climatic Summaries, Station Nos. 1361 
Dundee, 6318 Greenock. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOFQUALITY OF DATA : 
1 Very short description of event as part of a description of a more recent event, needs accurate date. 
2 Brief description of event. 
3 Short description of event ( book concentrates on the diving potential of various Clyde shipwrecks). 
4 Instrumental diary.data and a weather 
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FLOODNUMBER: CF. 152 
DATEOF EVENT :1 1926 November 5 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
1 Kirkcudbright... "there was an abnormally high tide' 
B)WIND CONDITIONS : 
1 Kirkcudbright... "Under the influence of a south-westerly gale" 
2 Colmonell... Wind at 9 am : 3RD 4TH 5TH 6TH 
Direction ES Calm S 
Force (mph) 6 28 2 
C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 3RD 4TH 5TH 6TH 
cw w-W 
F) LAMB'S SINGULARITIES : No. 85,1 Nov - 26 Nov, Duration 26 days, Character W+C. 
G)ANYOTHER FACTORS : 
1 Dumfries and Galloway... Extensive river flooding in whole area. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Kirkcudbright *The water was well over the breastwork at the harbour, and some of the ...low-lying flooded.ground was 
C) IMPACTSATOTHER SITES : 
1 Lockerbie, Lochmaben, Moffat, New Galloway, Dumfries, Dalbeattie and Upper Nithsdale all ... 
affected by river flooding due principally to snowmelt. 
E) SIZE OF EVENT: Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1926 November 6, "High Tide At Kirkcudbright" 
2 Observations... Meteorological Office 1926 Monthly Climatic Summaries, Station No. 6505 Colmonell. 
B)ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Very short descripion of event added on to a very long article on the river flooding that occurred. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 153 
DATE OF EVENT :1 1928 January 6 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Stranraer... "At high tide the waves swept over the breastwork and sea fronts" 
B)WINDCONDITIONS: 
1 Stranraer..."A severe westerly gale raged... yesterday" 
1 Dumfries "Starting about mid-night on Thursday, the storm continued intermittently for ...
twelve hours" 
2 Colmonell Wind at 9 am : 4TH 5TH 6TH 7TH ...
Direction W NW NW W 
Force (mph) 22 10 43 16 
C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 4TH 5TH 6TH 7TH 
Ww cw w 
F) LAMB'S SINGULARITIES: No. 90,4 Jan to Feb 18, Duration 46 days, Character W. 
H) CLASSIFICATIONOFCAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Stranraer... 'the mountainous sea running... caused serious flooding... the waves swept over 
the breastwork and sea fronts-Strand St. and Harbour St. were flooded... North Strand 
flooded... rough seas were breaking over both piers" 
B)DAMAGECAUSED 
3) 1 Stranraer... Strand St, Harbour St and North Strand seriously flooded" 
C) IMPACT AT OTHER SITES : 
4) 1 Dumfries... 1 restaurant blown in.window 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Newspaper...Dumfries And Galloway Standard 1928 January 7 "Wild Weather On GallowayCoast" 
2 Observations... Meteorological Office 1928 Monthly Climatic Summaries, Station No. 6505 Colmonell. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 154 
DATE OF EVENT : 1,2 1930 August 14 
A)TIDAL CONDITIONS : 
1 Firth Of Clyde... "High seas were running" 
1 Gourock Bay... "heavyseas" 
1 Lamlash... "high seas" 
B) WIND CONDITIONS : 
1 Firth Of Clyde... "A north-westerly gale" 
1 Largs... teeth of the wind. 
1 Wigtownshire... " a severe storm of wind" 
2 Greenock... Wind at 9 am and 4.30 pm : 12TH 
Direction W WSW 
13TH 14TH 
W WNW WW 
15TH 
WNW NW 
Force (mph) 6666 10 666 
C) DURATION OF STORM : Type1. 
E) LAMB'S CIRCULATION PATTERN: 12TH 13TH 14TH 15TH 
CNW W CNW NW 
F) LAMB'S SINGULARITIES : No. 99,20 Jun - 24 Aug, Duration 66 days, Character C+W+ NW + N. 
G) ANY OTHER FACTORS : 
1 Largs... "rainstorm" 
1 Wigtownshire... a severe storm of...rain. 
2 Greenock-Comments : 
14TH showery and high winds. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Firth Of Clyde flooding.some 
1 Gourock Bay. 
1 Lamlash... harbour flooded. 
B) DAMAGE CAUSED : 
2) 1 Gourock Bay... 1 yacht beached and slightly damaged, 1 yacht damaged, 1 rowing boat 
smashed, 2 motor boats wrecked and 1 yacht beached and badly damaged on Aston shore, 
1 motor ferry boat sunk at Cloch Lighthouse. 
C) IMPACTAT OTHER SITES : 
2) 1 Largs... 2 ferries unable to call at the port because of the weather conditions. 
1 Wernyss Bay... 1 ferry unable to call at the port because of the weather conditions. 
damage be harvested. 5) 1 Wigtownshire... some to Oats crop which was starting to 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England Oxford marquee blown down at flower show by the gale. 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1930 August 15, "Clyde Coast Storm" 
Office 1930 Monthly Climatic Summaries, Station No. 6318 Greenock. 2 Observations... Meteorological 
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B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event concentrates on the impcts. 
2 Instrumental data and a weather diary. 
FLOOD NUMBER :CF. 155 
DATE OF EVENT :1 1930 August 30 (date of newspaper). 
A)TIDAL CONDITIONS : 
1 Annan... The Lammas tides in the Solway Firth have been exceptionally high, and along the 
Annan shore" 
B) WIND CONDITIONS : 
2 Colmonell... Wind at 9 am : 28TH 29TH 30TH 
Direction NW NE E 
Force (mph) 622 
E) LAMB'SCIRCULATION PATTERN : 27TH 28TH 29TH 
SW AE 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type1. 
A) EXTENT OF EVENT : 
1 Annan... "and along the Annan shore, from Waterfoot to Domock Brow many of the lower-
lying fields were flooded at high water 
B) DAMAGE CAUSED : 
5) 1 Annan... many low-lying fields were flooded. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
I Newspaper... DumfriesAnd Galloway Standard 1930 August 30 "High Tides At Annan' 
2 Observations... Meteorological Office 1930 Monthly Climatic Summaries, Station No. 6505 Colmonell. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event, not clear how many of the tides caused flooding although it 
indicates it was more than one of them. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 156 
DATE OF EVENT : 1930 September 27 (date of newspaper) 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Solway Firth... "unprecedented high tides have occurred...on Wednesday morning, the depth of 
water being 2lfeet 6 inches" No indication where tide reading was taken from possibly Annan. 
B)WIND CONDITIONS : 
Solway Firth... "the incoming tide was accompanied by a strong gale" 
C) DURATIONOF STORM : Type 1. 
D) LAMB'S CIRCULATION PATTERN : 24TH 25TH 26TH 27TH 
CW CNW CN NE 
G)ANY OTHER FACTORS 
Solway Firth...exceptionaltides occurred also on Wednesdayevening and Thursday morning but 
no indication is given of any further flooding or damage. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT: 
SolwayFirth *which covered almost the whole of the Summergate Merse and parks near Waterfoot ... 
and Hillend... At Annan Quay the waters overflowed the bank and flooded a portion of Welldale` 
B)DAMAGECAUSED: 
2) Solway Firth-flooding of Annan Quay and Welldale 
5) Solway Firth... agricultural and parkland flooded at Summergate Merse, Waterfoot and Hillend. 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION :
Newspaper... Dumfries And Galloway Standard 1930 September 27 `Record High Tides At Annan' 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA :Description of event with details of cause and impact of event. 
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FLOOD NUMBER : CF. 157 
DATE OF EVENT :1 1933 January 3. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Highland... storm surge. 
B)WIND CONDITIONS : 
2 Stornoway... Wind at 7 am and fpm: 1ST 2ND 3RD 4TH 
Direction SS SW S S SSW SW SW S 
Force (mph) 22 16 43 51 35 16 22 22 
2 Wick... Wind at 7 am and fpm: 1ST 2ND 3RD 4TH 
Direction SSW SW S S SW SSW SW SSW 
Force (mph) 28 22 43 43 35 28 22 22 
C) DURATION OF STORM :Type 3. 
E) LAMB'S CIRCULATION PATTERN : 1ST 2ND 3RD 4TH 
S SW SW SW 
F) LAMB'S SINGULARITIES : No. 103,1932 Dec 13 - 1933 Jan 8, Duration 27 days, Character S+W. 
G)ANYOTHER FACTORS : 
2 Stornoway Comments:...1ST Wind at times force 8 1.30-215 am. Lightning pm.
2ND Wind S force 9 9.30 am to 4.30 pm. 10.05 pm lightning. 
2 Wick... Comments : 
1ST Gale to 3 am with moderate rain to 12.20 am. Cloudy then slight clouded sky. Aurora 
7.30 pm. Three hours of gusts more than 39 mph.
2ND Variable sky early then 2 am abated 10 pm. Twenty hours ofcloudy. Gale commenced 
gusts more than 39 mph. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT: 
1 Highland... coastline in places flooded. 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England Humberside flooded. 
E) SIZE OF EVENT : Intermediate. 
A) SOURCESOF INFORMATION : 
1 Article... J. R. Rossiter (1959) "Research Methods Of Forecasting Storm Surges On The East And Coasts 
Of Great Britain" Quarterly Journal Of The Royal MeteorologicalSociety, Volume 85, p262-277.
2 Observations... Meteorological Office 1933 Monthly Climatic Summaries, Station Nos. 0425 
Stornoway, 0293 Wick. 
B) ESTIMATEDREUABIUTYOF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 158 
DATE OF EVENT :1 1933 October 11. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Highland... storm surge. 
B)WIND CONDITIONS : 
2 Stornoway... Wind at 7 am and 1 pm : 9TH 10TH 11TH 12TH 
Direction S S SW SW NW NNW N WSW 
Force (mph) 22 43 28 28 6 10 26 
2 Wick... Wind at 7 am and 1 pm : 9TH 10TH 11TH 12TH 
Direction SSW SE SSW SSW SW NW NW WNW 
Force (mph) 2 28 22 22 10 16 10 10 
E) LAMB'S CIRCULATION PATTERN : 9TH 10TH 11TH 12TH 
W cw cw w 
G)ANY OTHER FACTORS : 
2 Stornoway... Comments : 
10TH Squally midnight to 5 am, lightning, SW force 8 from 1.16-3 am, 3.22 and 5.30 am. 
2 Wick... Comments : 
9TH Gale, heavy incidence of rain 6.05-6.50pm, gale eased 7pm, extreme eased 7.30pm. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Highland... coastline places flooded.some 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England Humberside. 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A) SOURCESOF INFORMATION :
1 Article... J. R. Rossiter (1959) "Research Methods Of Forecasting Storm Surges On The East And Coasts 
Of Great Britain" Quarterly Journal Of The Royal Meteorological Society, Volume 85, p262-277. 
2 Observations... Meteorological Office 1933 Monthly Climatic Summaries, Station Nos. 0425 
Stornoway, 0293 Wick. 
B)ESTIMATED RELIABILITY OFSOURCES AND DATING OF EVENTS : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Instrumental data and a weather diary. 
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I 
FLOOD NUMBER : CF.159 
DATE OF EVENT :1 1936 January 10. 
2 1936. 
CAUSE OF EVE 
A)TIDAL CONDITIONS : 
Firth Of Clyde... "an exceptionallyhigh tide" 
1 Troon... "At high water huge waves broke over the Ballast Bank" 
1 Lamlash... "A phenomenallyhigh tide" 
1 Rothesay... "high tide" 
2 Ardrossan... "invasive high tides" 
B) WIND CONDITIONS : 
1 West Coast... "the full force of the gale" 
1 Troon... "gale" 
1 Lamlash... 'and strong wind" 
1 Portwilliam... very strong wind. 
1 Glasgow... "Despite periods when the wind reached gale force. by the storm" ..1 Paisley... 'The strongest gust of wind recorded reached a velocity of 71 miles per hour at the 
Coats Observatory" 
1 Abbotsinch... highest velocity recorded was 67 miles hour Station.per at the meteorological
1 Aberdeen 'gale' 
...
1 Firth Of Forth-gale. 
2 Ardrossan... 'storm" 
3 Kilmarnock... Wind at 9 am and 9 pm : 8TH 9TH 10TH 11TH 
Direction E SE SSSWW NW 
Force (mph) 22 10 22226 
C) DURATION OF STORM :Type 1. 
E) LAMB'S CIRCULATION PATTERN : 8TH 9TH 10TH 11TH 
SCW 
F) ANY OTHER FACTORS : 
1 Glasgow...the rainfall during the 24 hours up to 9 o'clock was 0.61 inches at Springbum Park. 
1 Paisley... the rainfall was 88 inches for the same period..1 Perth... Tay river flooding of North Inch golf club. 
1 Canonsgate Bridge... Jed river flooding. 
1 Teviot valley... 'extensive flooding... main road between Jedburgh and Kelso had 4 feet of water on it. 
1 River Tweed... also in flood, rose 8 feet and flooded St Boswells Golf Course. 
G) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Firth Of Clyde... "flooding in several towns' 
1 Troon... a number of houses flooded at Harbour Row... Portland St also had surface water.... The 
Italian rock-gardens adjoining the swimming pool were again submerged. 
1 Largs.... streets near the sea front were flooded...Lower part of Bath St had a foot of 
water.... at Brodick the tide was over the road. 
1 Rothesay... *where the water flowed over the esplanade and into a number of shops" 
2 Ardrossan... "flooding of coastal area' 
B)DAMAGE CAUSED : 
2) 1 Largs... delay to 2 vessels caused by the gale. 
3) 1 Lamlash... Brodick-Lamlash road blocked by falling trees causing delay to traffic... road at 
Brodick flooded causing delay... some trunk phone lines blown down. 
4) 1 Rothesay... anumber of shops flooded with damage done to their stock. 
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5) 1 Lamlash... manytress felled onto the Brodick-Lamlash Road. 
7) Troon... 6 houses flooded at Harbour Rowwith water and silt and some damagewas done to 
the belongings in these houses. 
8) 1 Troon... the Ballast Bank. a deep gully on the east side opposite Harbour Row... on-cutting
the north shore a portion of the town's controlled refuse dump was washed away. 
C) IMPACT AT OTHER SITES : 
2) 1 Portwilliam... 1 vessel torn from its moorings in the harbour and damaged. 
1 Aberdeen 1 steamer forced to turn back because of the gale....10) 1 Glasgow...some minor damage done. 
E) SIZEOF EVENT: Intermediate. 
A) SOURCES OF INFORMATION : 
1 Newspaper... Glasgow Herald 1936 January 11. 'Great Gale" 
2 Letter... pers comm Judith Davenport, letter dated 25 November 1991 Assistant Librarian, 
Ardrossan. Original Reference... not given. 
3 Observations... Meteorological Office 1936 Monthly Climatic Summaries, Station No. 6557 Kilmarnock. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
D) ASSESSMENt OF QUALITY OF DATA : 
1 Description of event giving detail on cause and effect. 
2 Letter from local librarian giving a very brief description of the event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF.160 
DATE OF EVENT :1 1936 December 14. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Ayr... " a high tide... water nearly up to the quay level" 
B)WIND CONDITIONS : 
1 Ayr... "strong south-west wind" 
2 Kilmamock... Wind at 9 am and 9 pm : 12TH 13TH 14TH 15TH 
Direction SE SW NESSW SW SSE 
Force (mph) 666 28 666 28 
D) ESTUARINE CONDITIONS : 
1 Ayr... " a heavy flood in the river... the depth of water going over the upper weir at Nether 
Mills... was 3 feet 4 inches... the surface velocity of the current was on average 7 feet per second" 
2 Kilmamock... Rain for 24h preceding 9 am : 12TH 13TH 14TH 15TH 
Rainfall (mm) 0 31.2 2.5 5.1 
E) LAMB'SCIRCULATION PATTERN : 12TH 13TH 14TH 15TH 
WWWW 
G) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
1 Ayr small-scale flooding. 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
1 Letter-to J. Young, Burgh Surveyor, Ayr Corporation from Sir Alexr Gibb and Partners, 
Consulting Engineers, Westminister, London dated 1937 January 13. 
2 Observations... MeteorologicalOffice 1936 Monthly Climatic Summaries, StationNo. 6557 Kilmarnock. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event based on personal observation of author of letter. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF. 161 
DATE OF EVENT : 1937 January. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Lossiemouth...sto rm. 
C) DURATIONOFSTORM: Type1. 
H)CLASSIFICATIONOF CAUSE OF EVENT : 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Lossiemouth... harbour area flooded 
B) DAMAGE CAUSED : 
2) Lossiemouth... "the end of the north pier of the harbour was washed away" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... Scottish Council For Social Service (1965) The Third Statistical Account Of Scotland 
Volume 17 The Counties Of Moray And Naim" Account Of The Parish Of Drainie, p269-270. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Very short description of event. 
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FLOOD NUMBER : CF. 162 
DATE OF EVENT :1 1938 November. 
2 1938 November 28 (date of newspaper, weekend event). 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Solway Firth... "a twenty-four-foot tide" 
2 Gretna..."the tide was abnormally fast and came up in a few minutes without the slightest 
warning... a high tide raced at 25 miles per hour... completely submerging the marsh in about 10 minutes' 
B) WIND CONDITIONS : 
1 Solway Firth... "backed by a great south-westerly gale" 
2 Solway Firth "storm* ... 












C) DURATION OF STORM : Type 1. 
D)ESTUARINE CONDITIONS : 
2 Solway Firth... the Esk and Eden rivers were both flooded on either side of RockcliffMarsh. 
3 Dumfries... Rain for 24h preceding9 am : 26TH 27TH 28TH 
Rainfall (mm) 0 9.3 3.2 
E)LAMB'SCIRCULATION PATTERN : 25TH 26TH 27TH 28TH 
cw cw ww 
F) LAMB'S SINGULARITIES : No. 125,17 Nov to 14 Dec, 28 days, character W+C. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
A) EXTENTOF EVENT: 
1 Solway Firth... flooding. 
2 Solway Firth... Rockcliff Marsh flooded, half a mile from the Gretna-Eastriggscoast 
B)DAMAGECAUSED: 
5) 1 Solway Firth... about a 1000 sheep were drowned. 
2 Solway Firth... "nearly 1000 sheep which were swept to their death On Rockcliff Marsh to the 
value of £1600. 
E)SIZE OF EVENT: Local. 
A)SOURCES OF INFORMATION : 
1 Book... B. Blake (1974) "The Solway Firth" 2nd Edition, Robert Hale And Co, London, 222p, p130. _Based on authors own observation. 
2 Newspaper... Glasgow Herald 1938 November 28, "1000 Sheep Perish In Solway" 
3 Observations... Meteorological Office 1938 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, need more exact location. 
2 Description of event giving the detail the event. 
3 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 163 
DATE OF EVENT :1 1942 December 9-10. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Solway Firth... 'The highest tide seen for over 40 years.... 
B)WIND CONDITIONS : 
1 Solway Firth... "wind storm" 
2 Dumfries... Wind at 9 am : 7TH 8TH 9TH 10TH 11TH 
Direction SW WSW SE SE 
Force (mph) 10 6 10 10 6 
C) DURATION OF STORM : Type 1. 
D) ESTUARINECONDITIONS: 
1 Annan... the river in spate combined to flood other houses above Annan Bridge. 
2 Dumfries... Rain for 24h preceding 9 am : 7TH 8TH 9TH 10TH 11TH 
Rainfall (mm) 1.6 7.2 9.5 31.2 2.0 
E)LAMB'S CIRCULATION PATTERN: 7TH 8TH 9TH 10TH 11TH 
WW SW SW CW 
F) ANY OTHER FACTORS : 
Dumfries... Comments : 
9TH Rain during day and night, gale in night. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Solway Firth... Fields and roads at many points along the shore disappeared under floods The inrush of ... 
water overran land between the river Sark and Esk, and penetrated up the Sark for almost a mile and 
marooned the Sark Tollbar, famous old Gretna marriage house Sarkfoot farm flooded. ...1 Annan... broke in flood over adjoining land... flooded 22 acres around the Annan - Dumfries road... and 
flooded houses in Port St in the town... the river Annan in spate combined to flood other houses above. 
Annan Bridge... flooding at Waterfoot farm and Hillend farm on the other side of the river had 
20 acres flooded. 
1 Gretna... Ellisonbank Farm and Old Graitney Farm flooded. 
B) DAMAGE CAUSED : 
1) 1 Annan... 1 person injured when cycled into eroded hole in roadway.
3) 1 Solway Firth... roads flooded slong the shore. 
Annan...roadwaydamagedbetween Annan Bridge and Milnfield. 
5) 1 Annan... agricultural land flooded.... 20 cartloads of turnips washed away and land 
flooded at Waterfoot farm land flooded at Hillend farm. ...1 Solway Firth... fields flooded along the shore... many sheep lost... land flooded between Sark 
and Esk... Sarkfoot farm flooded and 40 tons of turnips washed away. 
1 Gretna... 40 sheep lost and land flooded at Ellisonbank Farm... land flooded at Old Graftney Farm. 
6) 1 Gretna-the Sark Tollbar marooned. 
7) 1 Annan... houses flooded in town. 
8) 1 Annan... 'burst in two places through a nine-foot embankment alongside the river Annan... breaches 4 
feet wide... other damage was done to the embankment... and cut two large gaps in the roadway between 
Annan Bridge and Milnfield' 
E) SIZE OF EVENT. Intermediate. 
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AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1942 December 21, 'River Bank Cut By Flood' 
2 Observations... MeteorologicalOffice 1942 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event gives detail on cause and effect. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CFA 64 
DATE OF EVENT :1 1947 January 10 (date of newspaper). 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Kirkcaldy... "the waters of the Firth Of Forth broke over the sea wall A heavy ground swell ... 
caused waves 30 feet high... the waves seemed to increase in height as high tide approached" 
1 Peterhead *heavy seas" ... 
B)WIND CONDITIONS : 
1 North, North-west and North-east Coasts... "south-easterly gales" 
1 Peterhead... gale. 
2 Edinburgh (Bla)... Wind at 9 am and 9 pm : 8TH 9TH 10TH 
Direction SE E SSE SSW SSW SE 
Force (mph) 10 10 66 10 6 
C) DURATION OF STORM :Type 1. 
D) LAMB'S CIRCULATION PATTERN: 7TH 8TH 9TH 10TH 
SSWW 
G)ANY OTHER FACTORS : 
1 Loch Stoy... heavy snow falls. 
2 Edinburgh (Bla)... Comments : 
8TH Moderate SE wind 
9TH S wind changing to SW at 2 pm.
10TH SSE and SE wind dry and cold. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Kirkcaldy... the waters boke over the sea wall and flooded the esplanade, the road on it and many 
houses and properties off it, the water was more than 2 feet deep in places flood penetrated more ...than 200 yards inland. 
B) DAMAGE CAUSED : 
3) 1 Kirkcaldy... road and esplanadeflooded as were 7 cars on it. 4) 1 Kirkcaldy... many premises just off the esplanade were flooded. 
7) 1 Kirkcaldy... many houses just off the esplanade flooded.were 
C) IMPACT AT OTHER SITES : 
2) 1 Hebrides... ferry services cancelled... many islands cut off including Barra, South Uist, Coll and Tiree. 
1 West Coast... nine tenths of fishing fleet stormbound. 
3) 1 Tiree... a plane stormbound since Tuesday. 
E)SIZE OF EVENT: Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1947 January 10, "Sea Floods Houses At Kirkcaldy" 
2 Observations... MeteorologicalOffice 1947 Monthly ClimaticSummaries,Station No. 1646 
Edinburgh(BlackfordHill). 
B) ESTIMATEDRELIABILITYOFSOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Description of event gives detail on the cause and its impact 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 165 
DATE OF EVENT :1 1947 April 21. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Annan... "Waves over six feet high... abnormallyhigh spring tide" 
B)WIND CONDITIONS : 
1 Annan... 'accompanied by a south-east gale" 
1 Renfrew... at the airport the maximum wind velocity was 70 m. p. h.with an average of 40 m. p. h. 
2 Dumfries... Wind at 9 am : 19TH 20TH 21ST 22ND 
Direction Calm SSE SSW WSW 
Force (mph) 22 10 22 
C) DURATIONOF STORM: Type 1. 
E) LAMB'S CIRCULATION PATTERN : 19TH 20TH 21ST 22ND 
SW www 
G)ANY OTHER FACTORS : 
1 Perthshire... extensive river flooding on Tay, Lyon and Earn due to rain and melting snow 
causing extensivedamage especiallyto agriculture. 
1 Springburn Park...a quarter of an inch of rain yesterday which makes 1.09 inches in the last 
three days to 9 o'clock at night. 
2 Dumfries... Comments : 
20TH with strong SSE wind 
21ST with fairly strong SSW wind. 
22ND with strong WSW winds. 
G) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Annan... *waves over six feet high yesterday swept through the lower part of Port Street... the 
loading station of a cement store on Port St was under 6 feet of water... serious flooding where the 
Annan joins the Solway...At Welldale extensivedeep flooding... Over 20 square miles have been a 
ffected by flooding" 
B) DAMAGE CAUSED : 
4) 1 Annan... at Welldale, floodwaters surrounded shrimp factory, staff were lifting all material to a6 feet 
high level... Port Street 2 properties flooded and much damage done to 50 tons of cement in one of them. 
C) IMPACTS AT OTHER SITES : 
1) 1 Airdrie... 2 people injured when a hoarding fell on them. 
4) 1 Airdrie... a 14 foot high hoarding blown down on Clark Street injuring two. 
5) 1 Tay... extensive flooding of agricultural land. 
1 Eam... extensiveflooding of agricultural lands including Pittentian Farm. 
6) 1 Earn Crieff's new recreation ground at Braidhaugh is waterlogged and work is held up on ... 
completing it. 
7) 1 Glasgow... 2 tenements suffered damage in the storm, 1 lost a chimney and developeda 
bulge, the other lost some masonry and also developed a bulge.' 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOFEVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1947 April 22, 'Abnormal Tide At Annan" 
2 Observations...MeteorologicalOffice 1947 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
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B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event. 
2 Instrumental data and a weather diary. 
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NUMBEROF EVENT :CF. 166 
DATE OF EVENT :1 1947 April 22. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Annan... 'abnormally high tides" 
B) WIND CONDITIONS : 
1 Scotland... "heavy wind storms" 
1 Annan..."The wind did not reach gale strength" 
1 Glasgow... "south-west winds... frequent squalls of wind" 
2 Dumfries... Wind at 9 am : 20TH 
Direction SSE 







C) DURATION OF STORM : Type1. 
E)LAMB'S CIRCULATION PATTERN : 20TH 21ST 22ND 23RD 
WWWC 
G)ANY OTHER FACTORS : 
1 Scotland... "torrential rain" 
1 Crieff... much river flooding due to the Earn bursting its banks... river rose 6 inches in the previous night. 
1 Glasgow... frequent squalls... of rain. 
2 Dumfries... Comments : 
20TH with strong SSE wind 
21ST with fairly strong SSW wind. 
22ND with strong WSW winds. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT 
1 Annan... continued tidal flooding Welldale was under deep water. ... 
B) DAMAGE CAUSED 
10) 1 Annan... Welldale flooded. 
C) IMPACT AT OTHER SITES : 
5) 1 Crieff... much agricultural land flooded... Strageath Farm had 30 acres flooded, much sown 
corn lost Dornock Farm had 1 field flooded. ... 
8) 1 Crieff... at Dornock farm the river tore a gap in the bank. 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1947 April 23, 'Stormy Weather Continues" 
2 Observations... Meteorological Office 1947 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT :Class 1. 
C)ASSESSMENTOF QUALITY OF DATA: 
1 Description of event lacking in detail on flooding in Annan and the damage caused. 
2 Instrumental data and a weather diary. 
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NUMBEROF EVENT : CF. 167 
DATE OF EVENT :1 1947 April 23. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Solway Firth... "exceptionally high tide" 
B)WIND CONDITIONS : 
1 Lower Annandale *gales"... 
2 Dumfries... Wind at 9 am : 21ST 22ND 
Direction SSW WSW 
Force (mph) 10 22 
C) DURATION OF STORM :Type 1. 
E) LAMB'S CIRCULATION PATTERN : 21ST 22ND 23RD 24TH 
WWCW 
G)ANYOTHERFACTORS: 
2 Dumfries-Comments : 
21ST with fairly strongSSW wind. 
22ND with strong WSW winds. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT 
1 Solway Firth large tracts of land flooded. near the river Sark tide and flood water were ... ..lapping around farm steadings half a mile from the shore. 
1 Annan... "street alongside the harbour have again been flooded" 
B) DAMAGE CAUSED : 
3) 1 Annan... "street alongside the harbour have again been flooded" 
5) 1 Solway Firth... "large tracts of farmlandunder water...also around river Sark" 
7) 1 Annan... some damage to the new housing scheme.
8) 1 Solway Firth...many river banks breached. 
C) IMPACTSAT OTHER SITES : 
5) 1 Lower Annandale... 'Haysheds and other wooden buildings have been blown down or damaged. 
E) SIZEOF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION 
1 Newspaper... Glasgow Herald 1947 April 24, 'Solway Floods" 
2 Observations... Meteorological Office 1947 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
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NUMBER OF EVENT: CF. 168 
DATEOF EVENT : 1949 January 8. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Scotland, East Coast... storm surge some places flooded. 
Aberdeen...storm surge and flooding. 
Dunbar...storm surge and flooding. 
B)WIND CONDITIONS : 
Scotland, East Coast... storm' 
C) DURATION OF STORM : Type 1. 
D) LAMB'SCIRCULATION PATTERN : 7TH 8TH 9TH 
WN NW 
H) CLASSIFICATIONOFCAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Scotland, East Coast... storm surge some places flooded. 
Aberdeen...storm surge and flooding. 
Dunbar...storm surge and flooding. 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
England East Coast storm surge and flooding, source as below. 
Belgium West Coast storm surge and flooding, source as below. 
Netherlands West Coast storm surge and flooding, source as below. 
Germany West Coast storm surge and flooding, source as below. 
Denmark West Coast storm surge and flooding, as below.source 
E)SIZEOF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Article... G. Reynolds (1953) "Storm Surge Research" Weather Volume 8, p101-107. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of event concentrates on the surge aspect, no indication given of any coastal impacts. 
Needs further research. 
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NUMBEROF EVENT :CF.169 
DATEOF EVENT :1 1949 December 5 (date of newspaper, Thursday event). 
A) TIDALCONDITIONS: 
1 North-West Coast.. heavy seas. 
1 North Coast heavyseas. ... 
B)WIND CONDITIONS : 
1 North-West Coast... gales. 
1 North Coast... gales. 
2 Wick... Wind at 3 am and 3 pm : 3RD 4TH 5TH 
Direction WW NW W WSW W 
Force (mph) 23 15 15 6 17 13 
2 Stomoway... Wind at 3 am and 3 pm : 3RD 4TH 5TH 
Direction W W WNW WW SW 
Force(mph) 26 25 14 17 12 7 
C) DURATION OF STORM : Type 1. 
E)LAMB'S CIRCULATION PATTERN : 3RD 4TH 5TH 6TH 
WWWW 
G)ANY OTHER FACTORS: 
2 Stomoway Comments :...3RD strong to gale WNW ly decreasing slowly.
4TH Freshto strong W to NW 
5TH Fresh W to NW, becoming SW'ly by 1900 and decreasing. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 North-West Coast some flooding. 
1 North Coast flooding. 
B) DAMAGE CAUSED : 
2) 1 North-West Coast... mailboat services delayed and many coastal ships forced to take shelter. 
1 Sule Sherry unable to take lighthouse keepers off (40 miles north of Cape Wrath). ...1 Sound Of lona... lightship forced to take shelter after failing to reach Dhu Heartach lighthouse. 
E) SIZE OF EVENT : Large. 
AUTHENTICITY OF EVENT 
A) SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1949 December 5, 'Lighthouse Crews Cut-Off" 
2 Observations... Meteorological Office 1949 Monthly Climatic Summaries, Station Nos. 0293 Wick, 
0425 Stornoway. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Description of event concentrates on its effects. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.170 
DATE OF EVENT:1 1950 February 16. 
2 1950. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Aberfoyle... *and the tidal waters of the river Forth...as the tide in the estuary receded the flood waters 
began to drain away. 
1 Perth... 'after high tide" 
2 Helensburg... high tide. 
B)WIND CONDITIONS : 
1 Eam...'a strong west wind' 
1Glasgow...a gale which reached 56m.p.h. 
3 Helensburg... Wind at 9 am : 14TH 15TH 16TH 17TH 
Direction Calm SW SW SW 
Force (mph) 2 22 2 
3 Perth... Wind at 9 am and 3 pm : 14TH 15TH 16TH 17TH 
Direction NNW NNW ESE SSW SSW SSW SSW SSW 
Force (mph) 6 10 26 32 25 16 10 
C)DURATIONOF STORM : Type 1. 
D) ESTUARINE CONDITIONS : 
1 Aberfoyle... Forth estuary..."heavy rain and melting snow" 
3 Helensburg...Rain for preceding24h at 9am : 14TH 15TH 16TH 17TH 
Rain (mm) 27.4 16.5 5.6 6.3 
3 Perth... Rain for preceding24h at 9am : 14TH 15TH 16TH 17TH 
Rain (mm) 6.8 8.7 0.8 6.6 
E) LAMB'SCIRCULATION PATTERN : 14TH 15TH 16TH 17TH 
WWW SW 
G)ANY OTHER FACTORS : 
1 Tay, Earn, Lyon, Isla, Garry, Tummel and Dochart river flooding....1 Perth-river continued to rise after high tide. 
3 Helensburg... Comments: 
14TH Dull and showers, rain in evening. 
15TH Dull, rain in evening. 
16TH Dull drizzling rain all day. 
17TH Dull drizzling rain all day. 
3 Perth... Comments : 
16TH gale to 10 am, strong wind to after 10 pm. 
17TH gale to 10 pm. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 4. 
IMPACT OF EVENT 
A)EXTENTOF EVENT : 
1 Perth... Commercial Street gradually invaded by flood waters. 
2 Helensburg... seafront flooded. 
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B)DAMAGECAUSED: 
1 Perth... Commercial Street flooded. 
4) 2 Helensburg... shops on seafront flooded. 
C) IMPACTAT OTHER SITES : 
3) 1 Crieff... "The south road from Crieff-Comrie was blocked" 
1 Pitlochry *The river Tummel overflowed onto the Perth-Pitlochry road. ...
1 Isla... two roads were blocked by the river and all traffic between Alyth and Meigle and Alyth and Cupar 
Angus was held up.
1 Glen Nevis... roadflooded. 
1 Invergloy Fort William-Inverness road flooded to a depth of one foot. ...
1 Tyndrum... 10 miles north of this town the Glencoe road was heavily flooded. 
1 Loch Tully... road subsiding due to the floods. 
3) 1 Aberfoyle... *Several motor cars and lorries were marooned between Gartmore and Kinlochart and 
other roads flooded... The railway line was also under water at Aberfoyle Station and bus services had 
to be suspended" 
4) 1 Glasgow... bank on Paisley Road had main window 12ft by 8ft blown in by gale. 
10 miles of Crieff.5) 1 Crieff... extensive river flooding of thousands of acres of agricultural land within 
7) 1 Aberfoyle... many houses flooded... damage estimated at several hundred pounds.
8) 1 Aberfoyle... river overflowed and covered a widespread area to a depth of from three to four 
feet...road between Gartmore and Kinlochard flooded... Aberfoyle Station under water... some houses 
flooded in the town" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1950 February 17, "Floods Isolate Aberfoyle" 
2 Newspaper... Helensburg Advertiser 1991 January 11 "Highest Tide Since 1907 Causes Havoc In District" 
Original Reference... memory of Ferdie Thurgood, a local amateurscientist. 
3 Observations... Meteorological Office 1950 Monthly Climatic Summaries, Station Nos. 6214 Helensburg 
1482 Perth. 
B)ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF OUALITY OF DATA : 
1 Description of event gives datail on the cause and the effects of the event. 
2 Short description of event as part of a detailed longer description of a later event. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF.171 
DATE OF EVENT : 1953 January 31. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Portessie to Portgordon... mountainous seas. 
2 Flotta... "With a full moon the tide was exceptionally high... heavy seas" 
2 Kirkwall... "spring tides...giganticseas in the harbour" 
2 Flotta...'the tide was exceptionally high" 
2 Stronsay... high seas. 
2 Stromness... "the height of the tide" 
3 Clyde... "high seas" 
3 North East... "tremendous seas which were running'-
4 Crovie... high seas. 
5,9 Banff..."the highest tide of the month" 
5 Banff District... "The waters were piled up by the onshore winds and huge waves broke all along the 
front" 
7 Drainie Parish... "phenomenally high tide" 
sea 
8 Aberdeen... "storm surge of +2.1 feet above the predicted height, but did not coincide with high tide" 
10 Aberdeen... tide height of 8.3 feet O. D. 
9 Buchan... "fierce uprising of the tide" 
9 Cromarty... abnormally high tides" 
10 Leith... tide height of 10.8 feet O. D. 
B)WINDCONDITIONS: 
1 Portessie to Portgordon... Saturday's storm. 
2 Flotta... "wind of hurricane force" 
2 Kirkwall... wind previous day was NNW. On day of event was northerly hurricane,wind up to 125 m. p. h. 
at Costa Head. 
2 Firth..."a hurricane" 
2 Orphir... "severe storm" 
2 Stronsay... "The gale"
2 Stromness... "the severity of the storm" 
3 Kirkwall-wind, which reached 110 m. p. h. 
3 North Scotland... "gale" 
3 West Scotland... "gale" 
3 Clyde... "full fury of the gale"
3 Orkney... "full force of the storm" 
3 North East *full force of the storm"- ...3 Deeside... "gale" 
3 Forth 'the high wind" ...
3 Stromness... "gale" 
3 Shetland... gale in excess of 100 m. p. h. 
4 Crovie... "storm" 
5,9 Banff "a severe gale... Wind forces of from 90 to over 100 miles were recorded during the gale"...
5 Banff District "there great gale, increasing in strength to hurricane force"was a ...6 Dyke And Moy Parish "worst gale in living memory'...7 Drainie Parish... "worst storm" 
8 Aberdeen... "NW gale of 101 m. p. h. 
9 Buchan. "the sudden fierce uprisings of wind" .
9 Cromarty..."The tremendous high winds" 
11 Pittulie... "one of the worst storms which occurred" 
12 Wick... Wind at 3 am and 7 pm : JAN 29TH 30TH 31ST FEB 1ST 
Direction W WNW W SS1NWNNN 
Force (mph) 14 7 17 16 19 48 30 21 
12 Stonehaven Wind at 9 am : JAN 29TH 30TH 31ST FEB IST ...Direction SW SE NW NNW 
Force (mph) 22 22 75+ 35 
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12 Edinburgh (Bla)... Wind at 9 am and 9 pm : JAN 29TH 







Force (mph) 10 16 10 22 22 28 22 10 
C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : JAN 29TH 30TH 31ST FEB 1ST 2ND 
WWN AN ANE 
G)ANY OTHER FACTORS : 
2 Kirkwall... sleet and snow... during the storm the temperature dropped from 41 degrees F down to 33 
degrees F. 
2 Finstown... "dense banks of sleet" 
2 Flotta... "accompanied by sleet" 
2 Stromness... "a hail shower" 
3 Deeside... snow with drifts up to 4ft deep. 
3 Cairn o' Mount... "snowdrifts" 
12 Wick... Comments: 
30TH WSWwind backingSSW moderateto fresh. 
31ST fresh to strong SW'ly becomingat 4am NW-N gale, severe at times, frequentgusts to 60 knots 
(69mph), maximum gust of 70 knots (80mph). 
1ST N'ly gale at first becoming moderateto light by evening. 
12 Stonehaven... Comments : 
31ST Hurricane am, snow rain and sleet am. 
12 Edinburgh (Bla)... Comments : 
31ST Cloudy and dull, some bright intervals, very high wind. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Portessie... many houses flooded to a depth of several feet at Craigenroan Place, Chapel St and Great 
Eastern Road... And coast road. 
3 Portessie road to Portgordon and land around it badly flooded. ...1 Buckle Harbour... a garage and a small fishcuring premises on Thomson's Slipway were swept away when 
the sea surged round the old lifeboat house. 
1 Buckpool Harbour... "houses were undermined and collapsed at The Yardie and sheds were washed away. 
Westward along the shore at Main St and Great Western Road the story of sheds and fences gone was 
the same" 
1 Portgordon...many houses on Stewart St and Lennox Place were flooded to a depth of several feet. 
1 St Margaret's Hope... The seawall was also damagedon the sea front. 
2 Flotta... a sea wall built many years ago at Bothliego... was breached and flattened by the heavy seas. 
2 Stronsay... ln habitants of the village who have lived there all their lives. never remember the sea .. 
overbreaking their houses with such force... salt water poured into the dwelling houses through doors 
windows and sky-lights. 
2 Westray... "The sea wall from Chalmersquoy to the Mill bum is wrecked and the sea has eaten well into 
the roadway" 140 yards of the wall is either demolished or badly damaged. The seawall also badly 
and Swarthill".damaged at another two points-Surrigarth 
2 Stromness... "About 20 yards of the retaining wall of the road below the putting green at Stromness Golf 
Course was ripped open and much of the road was washed away. Many of the heavy stones on the pier..
itself were shifted and much of their backing washed away" 
2 Finstown... the sea washed right into the road's edge near Sidney Cottage. 
2 Kirkwall Ayre Hotel flooded. -the end housesof the Ayre Houses also flooded. a number of stores on... ..Shore St and the petrol station were flooded...also flooded many houses and shops on Junction Road. to a 
depth of up to two feet... Labour Exchange flooded... Back Road flooded. 
2,3 Kirkwall...sea front extensivelyflooded and damagedby hurricane especially Ayre Road where the 
retainingwall was completely destroyedover a distance of 400 yards...Shore St which was also badly 
flooded and damaged... Junction Road flooded 
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3 Banff... gasworks flooded to a depth of 7 ft... and a number of other buildings...on the seafront some 
buildings and a protecting wall were flattened by the waves and flooded many houses and shops. 
3 Portgordon... flooding of buildings in Lennox Place and Stewart St. 
3 Edinburgh, Portobello... "some flooding' 
3 Musselburgh... "some flooding" 
3 Prestonpans... "some flooding" 
4,5 Crovie...coastal flooding especially west end of village. 
5,9 Banff..."the lower area of the town was flooded" 
5 Macduff... "sea wall at the west end of the town was destroyed-the slipway at the east end of town was 
badly damaged" 
5 Gardenstown... some flooding of shops and houses. 
7 Drainie Parish... Seatown partially flooded. 
9 Scotland... total agricultural land flooded 150,000 acres minimum. 
9 Buchan... severe flooding of many cottages. 
9 Cromarty... flooding of road and three felds. 
11 Pittulie... "the houses were an awful mess with seaweed` 
B)DAMAGE CAUSED : 
1) 2 Orkney *there are many cases of people being bowled over by the tremendous wind and receiving ... 
minor injuries" 
2) 1 Buckle Harbour... many ships flooded and severely damaged...old wooden buildings and fences of the 
fishcuring yards crumpled like paper in the force of the gale. Fishcuring premises swept away on Thomson's 
Slipway. 
1 Buckpool Harbour... damaged in several places. 
1 Portgordon... the harbour wall collapsed and several small boats were flooded. 
2 Orkney... many small boats sunk or washed away. 
2 Kirkwall all shipping suspended during hurricane... one oil tanker dashed against the West Pier causing a ...fifty foot hole... one old motor launch on the slipway was converted into matchwood... some small boats in 
the harbor were damaged. one steamer damaged at sea. ..
2 Flotta... two dingies were smashed to bits and two more damaged. 
2 Stromness... 'Many of the heavy stones on the pier itself were shifted and much of their backing washed 
away" 
5 Macduff... The launching beach of the boat-building yard was filled with boulders... At the east end of the 
harbour the slipway badly damaged" was 
7 Drainie Parish...1 fishing boat was lost. 
3) 2 Orkney... hundreds of phones out of action and a number of poles down. some power cuts and lines ..down. 
2 North Isles damage done to seafront roads. ...2 Longhope... damage done to seafront roads. 
2 St Margaret's Hope... damage done to seafront roads. 
2 Stronsay... damage done to seafront roads... covered in seaweed and large stones...wireless aerials and 
telephone wires were early victims. 
2 Finstown... telegraph and telephone and hydro lines blown down, as a result of the latter some houses 
were without electricity road at Loan of Breckon blocked by fallen trees... bus and postal services were ...
disrupted and local vans were unable to make their rounds. 
2 Kirkwall... Ayre road, Shore St and Junction Road flooded and badly damaged....... much damage to water gas 
and oil pipes on Shore St... eighty yards of the 12 inch water main supplying Kirkwall was moved out of 
position, cutting the main supply to the town. air and bus services suspended during hurricane a pump.. ... 
set in stone on Shore Street was torn up...Back Road flooded... a door blown in at the Hydro-Electric Power 
Station in Peerie Sea Kirkwall-Deemessroad near Dingieshowewhere 70 yards of pitching on the north ... 
side of the road was washed away...There has been damage to the Kirkwall-Carnessroad. 
2,3 Kirkwall...on ShoreSt 12 inch water main completely destroyedover 20 yards in length, seriously 
affecting the towns water supply. 
2 Scotland... "power cuts in several parts of the mainland" 
3 Scotland... many post office lines down especially at Dundee, Aberdeen, Inverness and the far north, in all 
about 200 exchanges were isolated. 
3 North - East...many roads and railway lines blocked due to fallen trees. 
3 Portessie... road blocked due to shingle and huge boulders feet deep being piled.
3 Musselburgh... road to Levenhall,Musselburgh, Cuthill and Prestonpansundermined and traffic had to be 
diverted. 
5 Banff... "gasworks was badly damaged" 
3) 5 Macduff... "The road from Deveron Bridge to Macduff was underminedin two places...the road to the 
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swimming pool was covered in shingle...power wires supplying electricity were blown down and there was 
no light...and telephones were out of action" 
9 Cromarty... "road flooded" 
4) 1 Portessie...1 shop washed away and petrol station badly damaged. 
1 Buckie Harbour...garage swept away on Thomson"s Slipway. At Baron St office and joinery were damaged. 
2 Stromness... "the building of the West Mainland Mart Ltd... was reduced to matchwood" 
3 North - East...much damage to property. 
2 Kirkwall... Ayre Hotel flooded...several of the downstairs windows were also smashed... ground floor covered 
in silt, sand and seweed... a number of stores on Shore Street were flooded and damage was doneto the 
feeding stuffs in them... petrol station flooded.... Kirkwall Hotel lost some tiles and the zinc on the ridges
twisted...many shops flooded on Junction Road. 
2 Finstown... a large shed lost its iron roof. 
3 Banff.. the gasworks was swept into the sea, as were a number of other buildings...on the seafront some .buildings flattened and some shops flooded. 
3 Stromness... auction mart completely destroyed. 
5 Macduff... garages and buildingswere damagedwhen sea-wall was destroyed. 
5 Gardenstown... "a shop had its windows and doors smashed and the building flooded" 
5 Crovie... "shed, garages at the west end. were also destroyed"..
5) 2 Orkney... many trees brought down - there were a hundred laid low at Berstane plantation, hens killed, 
hen-houses overturned... stacks blown down.. some larger outhouses demolished. .
2 Kirkwall... trees blown down at Kirk Green and St Magnus Churchyard. 
2 Finstown... manytrees blown down including at the Loan Of Breckon and Ferndale...also at Firth Manse and 
Binscarth plantation.
2 Flotta... "Some stacks of fodder were blown over and a few hen houses suffered damage" 
2 Stronsay... "many farms had out houses damaged, and stacks partially blown away. Hen houses... were early 
victims. 
3 North East... "blew down countless trees'-
3 Scotland... numerousfallen trees. 
5 Banff... "hundreds of trees were blown down" 
9 Scotland... 6 million trees fell...total agricultural land flooded 150,000 acres minimum. 
9 Cromarty... 3 fields flooded and damage done to the crops in them. 
6) 1 Portessie to Strathblene... tennis courts wrecked. 
2 Westray... "One of the two large windows of the U. F. Church blew in and all the glass smashed" 
2 Kirkwall... Labour Exchange flooded. 
7 Drainie Parish...all the bathing huts on Stotfield Sands were wrecked. 
7) 1 Por essie...Many houses flooded at Craigenroan Place, Chapel St and Great Eastern Road. 
1 Buckpool...houseswere undermined and collapsed at The Yardie, many sheds and fenceswashed away at 
Main St and the Great Western Road. 
1,3 Portgordon... many houses at Lennox Place and Stewart St were flooded...a number of these houses 
had to be evacuated. 
2 Orkney... "houses unroofed... slates and chimney stacks off" 
2 North Isles... damage done to buildings.some 
2 St Margarets Hope... one family had to be evacuated... damage done to some buildings. 
2 Longhope... damage done to some buildings. 
2 Kirkwall... end house of the Ayre Houses also flooded... houses on Shore Street suffered many broken 
windows... many houses on Junction Road flooded... the leaning chimney of Tankerness House was blown 
down and damaged part of the roof. 
2 Flotta... "a certain amount of damage was done, particularlyto roofs of steadings" 
2 Stronsay... "every house on the village front received much damage... including one farmhouse at Whitehall 
farm... many were flooded... along with their back gardens... Many rainwater tanks at the rear of the houses 
were ruined as satt water poured into them. 
2 Westray... 'Part of the roof has gone off Blinkbonny" 
3 Banff... some house on the seafront flooded and furniture washed out of them.. some were left with a .
deposit of pebbles and sand. 
3 Portessie... on road to Portgordonmany sheds and garages washed away and dwelling houses undermined 
on the foreshore. 
3 Portobello... some older dwellings damaged. 
4,5 Crovie...some houses in the west end of the village completely destroyed and others heavily damaged. 
7) 5.9 Banff... "lower area of the town was flooded...and many houses lost slates and chimney cans" 
5 Gardenstown... "two houses on the west side of the village were completely destroyed" 
7 Drainie Parish... some houses in Seatown flooded. 
9 Buchan... severe flooding of many cottages, some washed away or badly damaged. 
9 Cromarty some damage done to a house. ... 
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11 Pittulie..."the houses were an awful mess with seaweed" 
8) 1 Portessie... coast road badly eroded, at the promontory 20 feet of ground eroded. 
2 Kirkwall.. "in little over three hours crumpled the sea-wall and washed away the roadway along the entire .length of the Ayre Road, a distance of 420 yards, and also in Shore St, where water gas and oil pipes were 
laid bare. The seafront damage alone is estimated £25,000 Kirkwall-Deerness road near Dingieshoweat over 
where 70 yards of pitching on the north side of the road was washed away...There has been damage to the 
Kirkwall-Camess...seawall" 
2 Finstown..."the sea washed right into the road's edge near Sidney Cottage" 
2 Westray... "the seawall has been demolishedover a distance of 70 yards near Chalmersquoy to the Mill 
burn and a further 70 yards is so badly damaged that it will have to be taken down and replaced. the 
seawallwas also badly damaged at another two points - Surrigarth and Swartmill" 
2 St Margaret's Hope... The seawallwas also badly damaged on the front" 
was breached andflattened by the heavy seas.2 Flotta... a sea wall built many years ago at Bothliego... Golf2 Stromness... "About 20 yards of the retaining wall of the road below the putting green at Stromness 
Course was ripped open and much of the road was washed away. Many of the heavy stones on the pier.. 
itself were shifted and much of their backing washed away" 
3 Portessie.... mountainous seas tore away slices of the land on the road to Portgordon many houses on ... 
the foreshore undermined and sheds and garages and cars washed away. 
3 Musselburgh... road to Levenhall, Musselburgh, Cuthill and Prestonpansunderminedby the force of the 
waves. 
3 Edinburgh, Portobello...masonrywas dislodged from the breakwatersto Prestonpans... weak parts of the 
promenade were further loosened. 
4,5 Crovie...coastal path and the sea-wall was undermined and washed away in a number of places from the 
village to Crovie Bum. 
5 Banff..."at several places the sea-wallgave way" 
7 Drainie Parish a large bed of gravel was depositedon the Stotfield Sands. ...9 Scotland 900 breaches have been made in about 500 to 600 miles of sea wall. ...
10) 11 Pittulie... "did not cause any serious damage" 
C) IMPACT AT OTHER SITES : 
1) 3 Islay... 2 of the lifeboat crew died in the search for a Fleetwood trawler missing the 15 crew are 
presumed drowned. 
3 Elgin... lwoman injured due to a fallen chimney. 
3 Lerwick... 2 fishermen drowned when their vessel was wrecked. 
5 Loch Broom-some fishing vessels from Gardenstown which sheltered in the Lock were driven ashore. 
2) 3 Loch Broom... 27 drifters driven ashore many of them badly damaged, damage is expected to run to 
more than £100,000. 
3 Ullapool... more than 5 vessels stranded. 
3 Stomoway... 4 vessels lost all their gear worth £4000. 
3 Lerwick... 1 fishing vessel wrecked. 
3 Orkney-inter island steamer damaged. 
3 Lewis... 1 vessel adriven shore on the west coast of the island. 
3 Whitehills... "fish houses were left lying crazily along the street" 
3 Lossiemouth... at Stotfield beach the lifeboat shed at the west end... was shattered by the wind. 
lines and of their poles have been damaged. 3) 2 Orphir, Orkneys... Telegraph lines and hydro electric some 
3 Macduff... no gas or electricity. 
3 Forres... about smile beyond the town the road to Inverness was blocked by fallen trees, 
3 Wick... railway line to Helmsdaleblocked by fallen trees and telephone wires... some trains delyayed. 
3 Deeside... many roads blockedby fallen trees... especially the road at Crathes. 
3 Aberdeen... power cuts brought tramcars to a standstill... north road at Pitcaple blocked. 
3 Cairn o' Mount... road south blocked by snow. 
4) 3 Macduff...shipbuilding yard was extensively damaged. 
3 Elgin... Station Hotel lost its chinney, it fell through dining room roof. 
3 Lossiemouth... at Stotfield beach 200 beach huts were blown down. 
5 Seatown... "garages and sheds on reclaimed ground to the east of the village were damagedand in some 
cases destroyed" 
5) 2 Firth, Orkneys... "Hen houses were blown over, corn stacks flattened" 
2 Orphir, Orkneys... many hen houses damaged including one new one designes for 600 hens at Grassthowe 
which was entirely unroofed and had most of its walls demolished. Many stacks have been knocked over and 
the sheaves scattered. 
3 Forres... fallen trees on road to Inverness. 
3 Deeside. many fallen trees. .. 
5 Banff District... "Many poultry houseswere overturned and poultry killed, stacks of straw blown down" 
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6 Dyke And Moy Parish... "A tremendous number of trees were brought down... It is estimatedthat on 
Damawayestate alone approximately 200 acres were blown down... Damage was also done to the Forestry 
Commission'swoods in the parish and to trees on the Brodie estate. 
6) 5 Gamrie... "45 tombstones in the town were blown down" 
7) 2 Firth, Orkneys... "housesstripped of slates, roof tiles and iron sheeting. Large coping stones were lifted 
from garden walls, debris being scattered in all directions" 
2 Orphir, Orkneys... "Some roofs of dwelling houses have been badly shaken, and, in several places, holes can 
be observed in them" 
5 Banff District...manyfarmsteads lost slates and some lost entire roofs. 
8) 5 Seatown..."Below the main street to the west of the harbour the ground was undermined" 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
England, Lincolnshire, East Anglia, Essex and Thames estuary, 300 casualties and Netherlands 
Major storm surge and coastal flooding. Lamb (1977), Rossiter (1959), Brazell (1968), 
England the Fens Coastal flood. Dudley-Smith (1991). 
Netherlands, Belgium, England Large coastal flood and 2,100 casualties. Gram-Jensen (1985), Lamb (1991). 
Netherlands 500,000 flooded, 1783 lives lost, 35,000 livestock drowned, 47,300 buildings damaged acres 
of which 9,215 badly damaged or destroyed, total damage 250 million dollars. Anon (1953). 
Netherlands south-west Storm surge and coastal flooding. Van Malde (1992). 
Netherlands and England Coastal flooding and 2,000 casualties. Lamb (1991). 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION: 
1 Newspaper... Banffshire Advertiser 1953 February 5, "Storm Left Fantastic Trail Of Devastation", "Many 
Homes And Businesses Wrecked" 
2 Newspapers... The Orcadian 1953 February 5 (Numerousarticles)
The Orkney Herald 1953 February 10 (Numerousarticles)
The Orcadian 1953 February 12 (Numerous articles).
3 Newspaper... Glasgow Herald 1953 February 2, "Storm Blow To Scots Herring Fleet" 
GlasgowHerald 1953 February 3, "North- East Damage" 
4 Book... R. and F. Morris (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229p, p70-72.
5 Book... Scottish Council For Social Services (1961) 'The Third Statistical Account Of Scotland: Volume 10 
Banffshire" Account Of The District of Banff, p187-188 and 208. 
6 Book... Scottish Council For Social Services (1965) "The Third Statistical Account Of Scotland : Volume 17 
The Counties Of Moray And Nairn" Account Of The Parish Of Dyke And Moy, p354. 
7 Book...Scottish Council For Social Services (1965) 'he Third Statistical Account Of Scotland : Volume 17 
The Counties Of Moray And Naim" Account Of The Parish Of Drainie,p270.
8 Archives... Aberdeen City Archives, File No. TC 9/8/5, "Sea-Front Coast Protection 1961 1972"-
9 Archives... Scottish Records Office, File AF 44 318 No. 116973/3/5. 
10 Report... Anon. (1970) "The Surge Of 29th Septenber 1969", Unpublished Report, Proudman 
Oceanographic Laboratory, 12pp. 
11 GrampianRegional Council (1980) "Coast Protection-Grampian Region' 44pp 
12 Observations... Meteorological Office 1953 Monthly Climatic Summaries, Station Nos. 0295 Wick, 1324 
Stonehaven, 1646 Edinburgh (Bla). 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENT OF QUALITY OF INFORMATION : 
1 Detailed description of the event. 
2 Extremely detailed descriptions of the events and the damage caused. 
3 Extremely detailed descriptions of the events and the damage caused. 
4 Short description of event concentrating on the damage caused. 
5 Detailed description of event. 
6 Very short description of the event concentrating on the damage caused. 
7 Short description of the event concentrating on the damage caused. 
8 Detailed local government file on coast protection with special reference to damage repair 
9 Detailed national government file on various aspects of the storm of 1953. 
10 Brief description of event as part of a detailed technical study of a later surge.
11 Brief description of event. 
12 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 172 
DATEOF EVENT :1 1956January 30. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 East Coast... "high tides" 
1 Kirkcaldy... "it was one of the highest tides for many years" 
1 Wick... "heavy seas" 
B) WIND CONDITIONS : 
2 Wick... Wind at 3 am and 3 pm : 28TH 29TH 30TH 31ST 
Direction SSE S SSE SE ESE ESE SE SE 
Force (mph) 22 22 28 10 22 28 28 28 
2 Stonehaven... Wind at 9am : 28TH 29TH 30TH 31ST 
Direction W SE ESE 
Force (mph) 16 22 16 43 
2 Edinburgh (Bla) Wind at 9am and 9pm : 28TH 29TH 30TH 31ST 
Direction Calm S Calm W Calm ESE ESE E 
Force(mph) 666 22 10 
C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 28TH 29TH 30TH 31ST 
SWCE 
F) ANY OTHER FACTORS : 
2 Wick... Comments : 
28TH Wind S'ly to SSE strong or moderate or light. 
29TH SSE-SE mainly moderate to fresh. 
30TH Wind from east fresh to strong, gusts to gale force. 
£1 ST SE-ESE strong becoming moderate. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 East Coast... "flooded many parts" 
I Kirkcaldy... "esplanade flooded for over half a mile" 
1 Stonehaven... flooding of engineering works to a depth of half a foot. 
1 Newtonhill... part of the pier destroyed. 
B)DAMAGE CAUSED : 
2) 1 Stonehaven water pouring through main breakwater at harbour. only received minor damage......1 Newtonhill... "part of the pier crumbled... and partially blocked the entrance of the small harbour' 
3)1 Kirkcaldy... some cars marooned in the car park on the espalnade... some disruption to bus services. 
4)1 Kirkcaldy... "Shops, showrooms, garages and cellars were flooded" 
1 Stonehaven... engineering works flooded. 
10) East Coast... 'flooded many parts" 
C) IMPACTAT OTHER SITES : 
2) 1 Aberdeen... harbour closed to shipping. 
1 Wick... "harbourwas closed to shipping for the second day in succession" 
E) SIZE OF EVENT : Large. 
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AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper... Glasgow Herald 1956 January 31, 'High Tides Hit East Coast' 
2 Observations Meteorological Office 1956 Monthly Climatic Summaries, Station Nos. 0293 Wick, 1324 
...Stonehaven, 1646 Edinburgh (Blackford Hill). 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
1 Detailed description of all aspects of the event. 
2 instrumental observations and a weather diary. 
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FLOOD NUMBER : CF.173 
DATE OF EVENT :1 1957 February 16 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Crovie... "were pounded mercilessly by mountainous seas for hours" 
1 Gardenstown..."huge waves...heavyseas" 
B)WIND CONDITIONS : 
Crovie...*the storm" 






NW W WSW 
Force (mph) 9 13 55 24 9 13 19 
C) DURATION OF STORM : Type 1. 
E)LAMB'S CIRCULATION PATTERN: 15TH 16TH 17TH 18TH 
CN CN CN CN 
G)ANY OTHER FACTORS : 
2 Rattray Head...Comments: 
16TH Wind WNW-WSW Force 4-2. 
17TH Wind WSW-WNW Force 2-1. 
18TH Wind SW-NW-W Force 2-7. 
19TH Wind W-WSW Force 4-5. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Crovie...flooding of coast road below the village.
1 Gardenstown chandlers premises on the seashore extensively flooded. ... 
B) DAMAGE CAUSED : 
1) 1 Gardenstown... 1 person slightly injured. 
3) 1 Crovie... coast road washed away. 
of between £4000 4) 1 Gardenstown... ship's chandlers premises extensively flooded, stock to the value 
and £5000 was swept into the sea and destroyed. 
7) 1 Crovie... foundation of many houses shaken beyond the limit of safety 30 families had to evacuate ... 
their homes... nearly half the houses made uninhabitatable by the storrn... prospect of eventually having 
to abandon the village. 
8) 1 Crovie... "the road which runs around the foot of the cliff was swept away" 
10) 1 Gardenstown total damage estimated at £100,000. ... 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... GlasgowHerald 1957 February 18, "Huge Seas Wreck Village" 
2 Observations... MeteorologicalOffice 1957 Monthly Climatic Summaries,Station No. 1297 Rattray Head. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.174 
DATE OF EVENT: 1,2 1958 April 4 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Edinburgh, Portobello *high seas" ...2 East Coast... "high spring tides... huge seas broke over breakwaters' 
2 Kirkcaldy... "Huge seas" 
2 Anstruther... "high tide" 
2 Pittenweem... "Ten-foot waves" 
B) WIND CONDITIONS : 
1 Portobello 'high wind" ...2 East Coast... "gales" 
2 Kirkcaldy... "strong south-east wind" 
C) DURATION OF STORM : Type 1. 
E)LAMB'SCIRCULATIONPATTERN: 3RD 4TH 5TH 
C CNE 
G)ANY OTHER FACTORS : 
2 North of Scotland, Lothians and on the Borders...severe snowstorms. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
1 Kirkcaldy... Friday's flooding the worst in living memory esplanade heavily flooded as were the streets- ...
adjoining it...some houses flooded to a depth of 3 feet the Burma Ballroom.as was 
2 Kirkcaldy... More than 40 families had to be evacuated from their homes... flooding occurring in the region 
of the Port Brae... flooding also on the of Charlotte Street and the esplanade and at the junction 
between Georgebum Wynd and the esplanade, also Cowan Street and Hawthorn Terrace were flooded. 
1 Edinburgh, Portobello... 'flooded the promenade and nearby houses" 
corner 
2 East Coast... Serious flooding was experienced in several other towns. 
2 Anstruther... Shore Street flooded to a depth of over a foot. 
2 Pittenweem... minor flooding. 
B)DAMAGECAUSED: 
2) East Coast... fishing fleets confined to port.
3) 1 Edinburgh, Portobello... promenade had sand 12 inches deep... also large stones silt and torn-out 
railings... damage to promenade estimated at £50,000. 
2 Kirkcaldy... 'Cars and other vehicles which had been left on the esplanade were half submerged and some 
were overturned by the waves... the heavy seas had demolished a brick wall surrounding the esplanade bus 
station... Power cables were damaged by the floods, and most of the esplanade was in darkness" 
4) 1 Kirkcaldy... "Business premises too suffered damage amounting to thousands of pounds. Showrooms 
and storerooms were swamped and plate glass windows were broken... most affected were the Electricity 
Board showrooms, a cafe due to be re-opened and the Burma Ballroom. 
1 Edinburgh, Portobello...some shop windows and dooors smashed. 
7) 1 Kirkcaldy... many houses along the esplanade and adjoining side streets were flooded destroying 
furniture and floor coverings, damage runs to hundreds of pounds. 
1 Edinburgh, Portobello... some houses near promenade flooded...and gardens were ruined. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
I Newspaper... Glasgow Herald 1958 April 7, 'Widespread Damage After Floods" 
2 Newspaper... Glasgow Herald 1958 April 5, 'Flooding Of Scottish Coastal Towns' 
628 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
1 Detailed description of event which concentrates on the damage caused. 
2 Detailed description of event which gives information on all aspects of the event. 
FLOOD NUMBER : CF. 175 
DATE OF EVENT : 1,2 1958 April 5. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Edinburgh, Portobello *the tide flooded" ... 
B)WIND CONDITIONS : 
1 Edinburgh, Portobello *the wind had died down" ... 
E) LAMB'S CIRCULATION PATTERN : 4TH 5TH 6TH 
C CNE NE 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Edinburgh, Portobello... "flooded the promenade again" 
B) DAMAGE CAUSED : 
3) 1 Edinburgh, Portobello... "flooded the promenade again" 
E) SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1958 April 7, 'Widespread Damage After Floods' 
2 Newspaper... Glasgow Herald 1958 April 5, 'Flooding Of Scottish Coastal Towns' 
B) ESTIMATED RELIABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENT OF QUAUTY OF DATA: 
1 Brief decription of event as part of a more detailed description of an earlier event, which concentrates 
on the damage caused. 
2 Source just identifies date of event. 
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FLOODNUMBER: CF.176 
DATEOF EVENT : 1,2 1960 January 6. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
1 Firth of Forth..."The minaturetidal wave which swept up the Forth last week' 
1 AIIoa... "At Alloa Docks the tidal waters rose about one foot six inches higher than any previously 
recorded tide This tide was 26ft 10in or a good eighteen inches higher than anything previously ... 
recorded... nearly a hundred years" 
B)WINDCONDITIONS: 
3 Edinburgh (BIa)... Wind at 9 am : 4TH 5TH 6TH 7TH 
Direction SW WSW WSW WSW 
Force (mph) 13 13 12 8 
E) LAMB'S CIRCULATION PATTERN : 4TH 5TH 6TH 7TH 
Cw AAA 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENTOF EVENT : 
1 Firth Of Forth... "The floods had spread even further inland on the southern bank-where at one stage 
the waters, to a depth of several feet, spread inland about two hundred yards"
1 Grangemouth... parts flooded. 
1 Bo'ness... parts flooded. 
1 Alloa... "The waters broke over the dock gates and also rose above the edge of the quay-side... dock gates 
office flooded to a depth of about six inches.-The floods rose rapidly on Alloa Inch... 
flooding of engineering 
workshop by about nine inches of water" 
1 South Alloa... 'the waters swirled into several houses and one shop. 
1,2 Stirling... agricultural land flooded at Cambus...more than 20 acresflooded. 
B)DAMAGECAUSED: 
2) 1 AIIoa... "Planks and piles from the wooden quays had been hurled onto the road and grass verge by the 
force of the water" 
4) 1 South Atloa... "Alloa Co-operative shop flooded... office at dock gate flooded... dock gate at engineering 
workshop burst open and flooded workshop to a depth of nine inches" 
5) 1 Alloa... agricultural land at Alloa Inch flooded on Tullibody Island. 
1,2 Stirling... agricultural land flooded at Cambusand one farmer had 21 ewes drowned...more than 20 acres 
flooded. 
7) 1 Alloa... "several houses flooded" 
8) 2 Stirling... breach in bank of Forthat Cambus. 
E) SIZE OF EVENT : Intermediate. 
A) SOURCES OF INFORMATION: 
1 Newspaper Alloa Journal 1960 January 8, "Flooding Havoc" ...
2 Newspaper... Alloa Journal 1961 January 6, "Flooding Fears" 
3 Observations... Meteorological Office 1960 Monthly Climatic Summaries, Station No. 1646 Edinburgh. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of all aspects of the event. 
2 Description of attempts to get repairs done to the banks on the Forth, with some further information 
on the main event of 1960. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 177 
DATE OF EVENT :1 1966April 11. 
CAUSEOF EVENT 
B) WIND CONDITIONS : 
1 Aberdeen... storm. 
C) DURATION OF STORM : 
E) LAMB'S CIRCULATION PATTERN : 9TH 10TH 11TH 12TH 
C SE EE 
G) ANY OTHER FACTORS : 
Aberdeen-Comments : 
10TH cold E wind all day. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Aberdeen... beach area flooded 
B)DAMAGECAUSED: 
8) 1 Aberdeen at the sea beach washed away path and sea-wall. ... ... 
E)SIZE OF EVENT: Local. 
A)SOURCESOF INFORMATION : 
1 Archives... Aberdeen City Archives, File No. TC 9/8/5, 'Sea-Front Coast Protection 1961 1972'-
2 Observations... Meteorological Office 1966 Monthly Climatic Summaries, Station No. 1280 Aberdeen. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed local government file on various aspects of coast protection with special referenceto 
damagerepair.
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 178 
DATE OF EVENT:1 1967 
2 1967 January. 
A) TIDAL CONDITIONS : 
1 Carsethom... highseas. 
2 Nigg Bay, Aberdeenshire...high seas. 
8) WINDCONDITIONS: 
1 Carsethorn... gale from S. W. 
2 Nigg Bay, Aberdeenshire... storm. 
C) DURATION OF STORM: Type 1. 
H) CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Carsethorn fields at back of houses flooded to a depth of 2.5 feet also some houses flooded. ...
2 Nigg Bay, Aberdeenshire... Northside existing sea-wall breached causing some minor flooding. 
B)DAMAGECAUSED: 
5) 1 Carsethom... agricultural land flooded. 
7) 1 Carsethom... some houses flooded. 
8) 2 Nigg Bay, Aberdeenshire "sea-wall breached during storm"... 
E) SIZE OF EVENT: Local 
A) SOURCES OF INFORMATION: 
1 Letter... A. E. Truckell pers comm 1990 September 13. Mr Truckell is the former curator of the Dumfries 
Museum and has a particular interest in the history of the Carsethorn area. Description of event based 
on personal observation. 
2 Archives... Aberdeen City Archives, File No. TC 9/8/5, "Sea-Front Coast Protection 1961 1972"-
B)ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
I Letter from local curator/ historian giving a brief description of the event which he observed. 
2 Detailed local government file on various aspects of coast protection with special reference to 
damage repair. 
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FLOOD NUMBER : CF. 179 
DATE OF EVENT : 1969 March 18. 
A)TIDAL CONDITIONS : 
1 Scotland... 'high seas" 
1 North Sea... "heavy seas" 
1 Kirkcaldy..."high seas... a high tide" 
B)WIND CONDITIONS : 
1 Scotland *strong winds' ...1 North Sea... "gales" 
1 Greenock... "Gale-forcenorth-east winds' 
2 Inverness... Wind at 9 am : 16TH 17TH 18TH 19TH 
Direction EE ENE ENE 
Force (mph) 19 24 19 13 
2 Stonehaven Wind at 9 am : 16TH 17TH 18TH 19TH 
Direction ... E ENE ENE ESE 
Force (mph) 30 30 30 30 
2 Edinburgh (Bla)... Wind at 9 am : 16TH 17TH 18TH 19TH 
Direction EEEE 
Force (mph) 13 13 13 9 
C) DURATIONOF STORM :Type 3. 
E) LAMB'SCIRCULATIONPATTERN: 16TH 17TH 18TH 19TH 
EE CSE 
G)ANYOTHER FACTORS : 
2 Inverness Comments:...17TH Cold cloudy, strong wind. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMP-ACTOF EVENT 
A) EXTENT OF EVENT : 
1 Kirkcaldy "The Esplanade, which was under 2 feet of water... flooded a large area' ... 
B) DAMAGE CAUSED : 
2) 1 Kirkcaldy... 2 boats sunk in the harbour. 
3) 1 Kirkcaldy... Esplanade flooded and closed to traffic as were all the car parks off it... country bus station 
closed and services interrupted. 
C) IMPACT AT OTHER SITES : 
1) 1 Moffat... 1 lorry driver hurt. 
2) 1 Colintraive... 2 small boats blown from their moorings, 1 sunk and 1 blown ashore. 
1 Kyle ferry service suspended leaving 20 lorries vans and cars stranded. ...1 North Sea... Staflo rig lost three of its four anchors during the storm and drifted alost 100 miles from\ 
its normal drilling position, 116 miles east of Aberdeen. 
1 Greenock... launch of a bulk carrier postponed. 
3) 1 Drumochter Pass... 60 vehivies stranded including 3 snowploughs... some sheep died in a lorry. 
1 Moffat... 1 lorry crashed trapping driver for more than 2 hours. 
1 Scotland... following roads blocked by snow along some part of their route...A71, A93, A93, A939, A941, 
B974, A97, A68, A6088. 
6) 1 Dundee... game with Celtic called off. 
1 Duns... high school closed. 
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E)SIZE OF EVENT: Local. 
A)SOURCES OF INFORMATION : 
1 Newspaper... Glasgow Herald 1969 March 19, "High Seas, Stong Winds And Snow To Continue" 
2 Observations... Meteorological Office 1969 Monthly Climatic Summaries, Station Nos. 0588 Inverness, 1324 
Stonehaven, 1646 Edinburgh (Blackford Hill). 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OFEVENT: Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of all aspects of the event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 180 
DATE OF EVENT : 1,2 1969 September 28-29. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
1 Whalsay (Shetlands)... "accompanied by a spring tide gave the highest seas in living memory on the 
north side of the island' 
2 Stornoway... tidal surge at high tide of 0.8 feet with a peak surge of 2.1 feet. 
2 Ullapool... tidal surge at high tide and peak surge of 0.6 feet. 
2 Wick... tidal surge at high tide of 1.8 feet with a peak surge of 2.4 feet. 
2 Lerwick... tidal surge at high tide and peak surge of 0.9 feet. 
2 Aberdeen... tidal surge at high tide of 2.5 feet with a peak surge of 2.8 feet. 
2 Rosyth... tidal surge at high tide and peak surge of 1.7 feet. 
2 Leith... tidal surge at high tide and peak surge of 1.5 feet. 
B) WIND CONDITIONS : 
1 Whalsay... storm from north-west. Lerwick Observatory had a top gust of 74 kt and RAF station on 
Saxa Vord Hill (935ft) had a top gust of 113 kt. 
2 Hebrides... 28th, 6am... Southwesterly gales of 35 to 40 knots. 
2 Wick... 28th, 6pm... Westerly winds of 48 knots. 
2 East Coast of Scotland... 29th... severe Northwesterlygales continued until midday. 
3 Lerwick... Gales recorded on the 28th, 29th and 30th. 
C) DURATIONOF STORM : Type 3. 
E) LAMB'SCIRCULATIONPATTERN: 26TH 27TH 28TH 29TH 30TH 
w AW CW A 
G) ANY OTHER FACTORS : 
3 Lerwick... Comments : 
26TH Wind SW-W-NW gale-strong-light.
27TH Wind NW-W-SW-moderate-fresh-strong. 
28TH Wind S moderate-freshbecoming gale veering SW strong-thenW-NW severe gale late pm.
29TH Wind NW severe gale early am moderating to strong Wily then moderate SW. 
30TH Wind W fresh becoming NW strong gale. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Whalsay... "on the north side of the island, resulting in a sea-wall being swept away and tearing down 
a small house" 
B)DAMAGECAUSED: 
2) 1 Whalsay... some boats sunk. 
5) 1 Whalsay... many stone walls blown down 
7) 1 Whalsay... 1 small house completely desroyed. which had been undamaged by the sea since it was 
built nearly a century ago. 
8) 1 Whalsay... a sea-wall was swept away. 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES: 
1 England Hull sea flooded parts of Hull to a depth of 3 feet. Source as 1 below. ...2 England East Suffolk and North Norfolk, Great Yarmouth... minor coastal flooding. Source as 2 below. 
E) SIZE OF EVENT : Local. 
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AUTHENTICITYOF NT 
A) SOURCES OF INFORMATION: 
1 Article... S. G. Irvine (1969) "The Shetland Storm Of 28-29 September 1969' in Weather, Volume 24, 
p129-130. 
2 Report Anon (1970) 'The Surge Of 29th September 1969" Unpublished Report, Proudman ...
OceanographicLaboratory, 12pp. 
3 Observations MeteorologicalOffice 1969 Monthly Climatic Summaries, Station No. 0044 Lerwick. ... 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event based on writers own observations plus instrumental meteorological data. 
2 Detailed technical study of the cause and quantification of the surge, gives little information on the 
impact of the surge. 
3 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF.181 
DATE OF EVENT :1 1970February 1. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Wick... "rough seas" 
8) WINDCONDITIONS: 
1 Wick..."winds gustingto 62 miles an hour" 
2 Wick... Wind at 3 am and 3 pm : JAN 30TH 







Force (mph) 15 14 11 18 25 22 17 28 
E) LAMB'S CIRCULATION PATTERN : JAN 30TH 31ST FEB 1ST 2ND 
cw--w 
G)ANY OTHER FACTORS : 
2 Wick... Comments : 
30TH Wind SSE moderate. 
31ST Wind SSE moderatebecomingfresh to strong during the evening.
IST Wind SSE strong occassionallly fresh. 
2ND Wind SSE fresh veering My then backing SW strong with gusts to gale force. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Greenock... Rroughan Street and Port Glasgow Road flooded to a depth of about 18 inches. 
1 Inverkip... main coast road to Wemyss Bay flooded for a time. 
B)DAMAGECAUSED: 
3) 1 Inverkip... main coast road to Wemyss Bay blocked to traffic for a time. 
1 Greenock... Broughan Street and Port Glasgow Road flooded to a depth of about 18 inches. 
C) IMPACT AT OTHER SITES : 
2) 1 Wick..."harbourclosed" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION: 
1 Newspaper... Glasgow Herald 1970 February 2, "Flooding On Coast Road, Harbour Closed" 
2 Observations... Meteorological Office 1970 Monthly Climatic Summaries, Station No. 0293 Wick. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATINGOFEVENT: Class 1. 
C) ASSESSMENT OF QUALJTY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 182 
DATE OF EVENT:1 1972 February 2. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Isle Of Whithom... "after huge seas' 
B)WIND CONDITIONS : 
1 Isle Of Whithom... "driven by gale force winds" 
1 Holm Island... "force 8 gale" 
1 South West-gusts of up to 78 m. p. h. 
1 North East and North... gale force winds. 
2 Dumfries... Wind at 9 am : JAN 31ST FEB 1ST 2ND 3RD 
Direction NW Calm SW WSW 
Force (mph) 229 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Isle Of Whithom... harbourarea. 
B)DAMAGECAUSED: 
2)1 Isle Of Whithom... "the pier at the village is already reduced to rubble...dislodged massive concrete 
blocks... damage to harbour estimated at £50,000" 
8) 1 Isle Of Whithom... "tore holes in the harbour wall 
C) IMPACTAT OTHER SITES 
2) 1 West Coast... ferry services disrupted 1 Skye fishing boat ran aground on Holm Island. ...3) 1 Central Scotland... following roads blocked by snow... A9, A939, A93, B974, A68. 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
1 Newspaper... Glasgow Herald 1972 February 3, 'Heavy Seas Threaten Village" 
2 Observations... Meteorological Office 1972 Monthly Climatic Summaries, Station No. 6611 Dumfries. 
B)ESTIMATED RELIABILITY OF SOURES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of event. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 183 
DATEOF EVENT :1 1972 February 15 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
1 Isle Of Whithom... "heavy seas' 
B) WIND CONDITIONS: 
2 Dumfries... Wind at 9 am : 13TH 
Direction ENE 







H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EV NT 
A) EXTENTOF EVENT 
1 Isle Of Whithom... The harbour areaflooded. 
B)DAMAGE CAUSED : 
2) Isle Of Whithom... the harbourand sea wall were slightly damaged by heavy seas. 
E) SIZE OF EVENT : Local. 
AUTHEN11CITYOF EVENT 
A) 1 Newspaper... Glasgow Herald 1972 February 16, 'Emergency Wall Withstands Test" 
2 Observations... Meteorological Office 1972 Monthly Climatic Summaries, Station No. 6611 Dumfries. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATINGOF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 184 
DATE OF EVENT :1 1973 September 29 (date of newspaper). 
B) WIND CONDITIONS : 
1 Gourock..."gales" 
2 Greenock Port Wind at 9 am : 27TH 28TH 29TH 30TH 
Direction ... SW W NW NW 
Force (mph) 6 15 15 2 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
2 Greenock Port... Comments : 
27TH wind fresh strong.
28TH Strong breeze continued with squalls until 3.30 pm and at frequent intervals from 5 pm until 
9 pm when wind abated. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVE NT 
A) EXTENTOF EVENT : 
1 Gourock... Western Ferries terminal slightly flooded. 
B)DAMAGECAUSED: 
2) 1 Gourock... ramp of Western Ferries terminal completelywrecked. 
E) SIZE OF EVENT : Local. 
AUTHEN71ClTYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1973 September 29, 'The Wrecked Ramp At The Western Ferries Terminal... ' 
2 Observations... Meteorological Office 1973 Monthly Climatic Summaries, Station No. 6391 Greenock Port. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Information comes from a picture and its caption only. 
2 Instrumental diary.data and a weather 
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FLOOD NUMBER : CF. 185 
DATE OF EVENT :1 1974 January11 
CAUSEOF EVENT 
A) TIDALCONDITIONS: 
1 West Coast... "exceptionally high spring tide" 
B)WINDCONDITIONS: 
1 West Coast... "High winds...depression travelled north-west of Ireland" 
2 Stornoway... Wind at 3 am and 3 pm : 9TH 







Force (mph) 8 15 23 34 31 30 28 41 
2 Prestwick... Wind at 3 am and 3 pm : 9TH 







Force (mph) 99 15 23 18 23 39 25 
Gales occurred on the 10th and 12th. 
C) DURATION OF STORM : Type 3. 
G)ANY OTHER FACTORS : 
2 Stornoway... Comments : 
9TH Wind S or SSW moderate. 
10TH Wind SE'Iy gradually becomingS'ly strongto gate.
11TH Wind S'Iy strongto gale. Backing SSW'ly fresh to strong.
12TH Winds between S and W moderateto fresh. 
2 Prestwick... Comments : 
9TH Wind light to moderate W'ly changingto SSE. 
10TH Wind SE rising to gale. Veering SW'ly moderate. 
11TH Wind SSW-SW fresh to strong.
12TH Wind SSE strong to gale, becoming SW gale, becomingstrong to light late in the day. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Renfrew "The Clyde overflowed its banks... road leading to ferry was submerged under about two feet ... 
of water" 
1 Lewis... 'worst flooding for 14 years"
1 Stornoway... "some streets made impassable by water... several shops and houses in North and South 
Beach streets... Three car parks near the harbour were under a foot of water for some time" 
B)DAMAGECAUSED: 
3) 1 Stornoway... 3 car parks flooded to a depth of one foot. 
1 Renfrew... road to ferry flooded... launch of bow section of tanker postponed. 
4) 1 Stornoway... several shops flooded in North and South Beach streets. 
7) 1 Stornoway several houses flooded in North and South Beach streets. ... 
C) IMPACTAT OTHER SITES 
2) 1 Ardrossan... pier is stormbound. 
1 Wemyss... pier is stormbound. 
1 Orkney mailboat stormbound. ...1 North Sea... oil rig under tow broke free for 12 hours. 
1 Peterhead. in the harbour 1 vessel ran aground. ..3) 1 Lewis... bus damaged by huge wave. 




1 Newspaper... Glasgow Herald 1974 January 12, 'Gales And High Tides Swamp West Coast" 
2 Observations... MeteorologicalOffice 1974 Monthly Climatic Summaries, Station Nos. 0425 Stornoway, 
6547 Prestwick. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event which concentrates on the damage done at sea. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 186 
DATE OF EVENT :1 1975 January 30. 
A) TIDAL CONDITIONS: 
1 Stornoway... 'a high tide' 
B)WIND CONDITIONS : 
2 Stomoway... Wind at 3 am and 3 pm : 28TH 29TH 





Force(mph) 622 16 15 28 15 20 
C) DURATION OF STORM : Type 1. 
F) ANY OTHER FACTORS : 
2 Stornoway Comments : 
28TH ...SW light backing gradually N to NW moderate-fresh. 
29TH W light backing S moderate Then SE moderate-fresh. 
30TH SE'ly fresh becoming SW'ly gale decreasing in evening. 
31ST winds between S and W moderate to fresh. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT 
1 Stornoway... flooding of inner harbour. 
E) SIZEOF EVENT : Local. 
AUTHENTICrrYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1975 January 31 The No Parking sign seems slightly out of place... ' 
2 Observations... Meteorological Office 1975 Monthly Climatic Summaries, Station No. 0425 Stornoway. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event only comes from a picture of the event and its caption.
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF. 187 
DATE OF EVENT :1 1976 January 3. 
CAUSEOF EVEN' 
A) TIDAL CONDITIONS : 
1 Scotland... storm surge. 
B) WIND CONDITIONS: 









Force (mph) 26 10 2 
2 Stonehaven.. Wind at 9 am 1ST 2ND 3RD 4TH 
Direction SW SW NW S 
Force (mph) 66 28 6 
2 Edinburgh (Bla) Gales occurred on the 2nd and 3rd. 
C) DURATION OF STORM : Type 3. 
G)ANY OTHER FACTORS : 
2 Stonehaven Comments: ...2ND Cloudy and overcast. Cloudy, wintry showers turning to rain, winds gusting 24-30 knots. 
3RD Cloudy, very windy. Long sunny spells, light showers. 
2 Edinburgh (Bla)... Comments: 
2ND Gale force windsfrom 1 pm.
3RD snow clearing from Pentland Hills Gale continued until 8 am.-
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Scotland...East Coast some places flooded. 
3 North Uist Wall localised flooding. ... 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
1 EnglandEast Coast somelocalised flooding. 
E) SIZE OF EVENT : Intermediate. 
AUTHF.NTICrrY OF EVENT 
A)SOURCES OF INFORMATION: 
1 Article... N. S. Heaps (1983) "Storm Surges, 1967 - 1982" Geophysics Journal Of The Royal Astronomy 
Society, Volume 74, p331-376.
2 Observations... MeteorologicalOffice 1976 Monthly Climatic Summaries, Station Nos. 0588 Inverness, 
1324 Stonehaven, 1646 Edinburgh (Blackford Hill). 
3 Article 1. Crawford and R. Switsur (1977) "Sandscaping And C14: The Udal, North Uist" Antiquity,...
Volume 51, p124-136. 
B) ESTIMATEDREUABIUTYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF DATA : 
1 Brief mention of event which forms part of a scientific study of surges from 1967 to 1982. 
2 Instrumental data and a weather diary. 
3 Brief decription of event. 
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FLOOD NUMBER :CF.188 
DATE OF EVENT :1 1978. 
2,3,4 1978 January 11-12. 
CAUSE OFENT 
A) TIDAL CONDITIONS: 
1 Buckie... coastal inundation. 
2 Scotland... storm surge. 
3 Sandend, Sandy Bay.. ̀high tides' 
B) WIND CONDITIONS : 
2 Scotland... storm. 
2 Grampian Region... storm. 
3 Portgordon... storm. 
3 Cullen... storm. 
4 Findhom... "northerly gale" 
5 Lossiemouth... Wind at 3 am amd 3 pm : 9TH 







Force (mph) 3 21 12 12 3 40 29 11 
5 Banff Gale occurredon the 11th. ... 
C) DURATION OF STORM: Type 3. 
G)ANY OTHER FACTORS : 
5 Lossiemouth Comments: ...9TH Wind mainly SW, SSE-S 4 to 5 am, light to moderate to 7 pm then moderate to fresh. 
10TH Wind SW moderate/fresh becoming gentle/light then variable E-S light. 
11TH Wind light SW to 3 am then NW-NE force 7-8 occasionally,force 4-5. 
12TH Wind midnight to 8 am N-Nw fresh/strong, near gale 1 am, then gentle/ moderate backing 
SW by 4 pm. 
5 Banff... Comments : 
11TH Frequentsqually wintry showers. Wind becoming NNW force 9 by mid-day. 
12TH Wind moderatedand backed SW force 2 by evening. Snow showers in the evening after a 
dry cloudy day. 
H)CLASSIFICATIONOF CAUSE OF EVENT : TYPE 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Buckle... many houses on Rannas Place flooded, some under several inches of water. 
3 Grampian... coastline suffered substantial damage. 
3 Cullen... Golf Club House and car park. 
3 Sandend... Sandy Bay. 
4 Findhom... 'The sea washed over the bank near the beach huts on an almost continuous front of 130 
metres and flooded the car park area" 
4 Shelly Head Bothy... west of this waves have washed inland up to 11 metres through the trees. 
4 Buckle Loch...waves have washedover the bank along a 50 metre front and carried debris to within 5 
metres of the road. Over some 200 metres west of this waves have also splashed over. 
B)DAMAGE CAUSED : 
3) 4 Findhom... car park flooded. 
5) 4 Findhom... some coastal trees uprooted. 
6) 3 Cullen "as a result of the 1978 storm the timber wall at the Golf Club House and car park collapsed" ...7) 1 Buckle many houses flooded. ...
8) 3 Grampian... coastline suffered substantial damage...a few coastline defencesfailed. 
3 Sandend, Sandy Bay... sand dunes eroded due to high tides. 
4 Findhorn... in central parts of Burghead Bay agood 2metreswas erodedwhile at Findhoma minimum of 4 
metres was measured with bights here and there of up to 12 metres... some groynes were smashed. 
645 
C) IMPACTAT OTHER SITES : 
8) 3 Portgordon... "Midway along the bay east of the town some protectionwork was provided a few years 
ago to safeguard the nearby public road. In the 1978 storms the adjoiningsection westwards suffered 
erosion and again threatened the public road and old icehouse which is being preserved"
3 lanstown... " a little to the east of Jone's Shipyard and harbour some defenceworks in the form of 
gabions had been provided...This left unprotected sections to the east and the west side and during the 
1978 storms further erosion erosion took place" 
3 Rosehearty, Port Rae... the lack of shelter was the main cause of the erosion of the reclaimed ground on 
which a caravan site has been built which took place in the 1978 storms-aided by the disintegrationof an 
old pier which provided some protection. 
3 Inverallochy, Shore Street... considerabledamage occurredto a sloping coastal wall in the 1978 storm. 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND ANDSOURCES: 
2 England East Coast some minor flooding in places.Source as 2 below. 
E) SIZE OF EVENT: Intermediate. 
A)SOURCESOF INFORMATION : 
1 Newspaper... The Northern Scot 1983 February 5, "Storms Pound Coastal Belt' 
2 Article... N. S. Heaps (1983) "Storm Surges, 1967-1982' Geophysics Journal Of The Royal Astronomy 
Society, Volume 74, p331-376.
3 Report GrampianRegional Council. (1980) 'Grampian Region Coast Protection" 44pp. -...4 Article S. M. Ross (1978) "Erosion At Burghead Bay And The Culbin Sands" Moray Field Club Bulletin, ...Number5, Paper 23, p23-24.
5 Observations... Meteorological Office 1978 Monthly Climatic Summaries, Station Nos. 1079 Lossiemouth, 
1189 Banff. 
B)ESTIMATEDRELIABILITYOF SOURCES ANDDATINGOF EVENT : Class 1. 
C)ASSESSMENT OF QUALITY OF DATA: 
1 Very brief mention of event, need much more information. 
2 Brief mention of the event which from 1967 to 1982.forms part of a scientific study of surges 
3 Very detailed local government concentrating on erosion. 
4 Detailed description of the event based on the direct observations of the author. 
5 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 189 
DATE OF EVENT:1 1978 December 23-24. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS: 
1 Kirkcaldy... "mountainousseas' 
B) WIND CONDITIONS : 
1 Kirkcaldy... 'gales' 














C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A)EXTENTOF EVENT : 
1 Kirkcaldy harbour,a sea-wall was breachedandflooded. ... 
B)DAMAGECAUSED: 
2) 1 Kirkcaldy... part of the harbour closed. 
8) 1 Kirkcaldy... sea-wall breached. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOFINFORMATION: 
1 Newspaper... Glasgow Herald 1978 December 28, "Sea Wall Is Live" 
2 Observations... Meteorological Office 1978 Monthly Climatic Summaries, Station Nos. 1646 Edinburgh 
(Blackford Hill). 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
I Very short description of event. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 190 
DATE OF EVENT : 1979 November early. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
Carsethorn...*flood at neap tide" 
B)WINDCONDITIONS: 
Carsethom...gale from S. W. 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
Carsethorn... associated with 5 feet rise in top of beach. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Carsethom...flooding from beach. 
B)DAMAGE CAUSED : 
5) Carsethorn...agricultural land flooded. 
E)SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
2 Letter... A. E. Truckell pers comm 1990 September13. Mr Truckell is the former curator of the Dumfries 
Museum and has a particular interest in the history of the Carsethorn area. Description of event based 
on personal observation. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
Letter from local curator/historian giving a brief description of the event which he observed. 
648 
FLOOD NUMBER : CF.191 
DATE OF EVENT :1 1980 October 24. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Burghead Bay... 'very high tides' 
1 Findhom... near the village..."very high tides' 
B)WIND CONDITIONS : 
1 Burghead Bay... *fresh northwestwinds" 








Force (mph) 13 11 11 17 18 20 20 2 
G) ANY OTHER FACTORS : 
2 Lossiemouth... Comments : 
22ND Wind ENE gentle. 
Wind E-ENE gentle/moderateoccasionallyfresh.23RD 
24TH Wind ENE-NNEmoderatetfresh. 
25TH Wind NNE-NNW fresh becoming gentle by 2 pm then calm or light, SE gentle 10 pm onwards. 
H)CLASSIFICATIONOF THE CAUSE OF THE EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Findhorn... near the village low-lyinggreens between shingle ridges were flooded when waves washed 
over the main coastal ridge. 
B)DAMAGECAUSED: 
5) 1 Findhom... flooding of some low-lying land. 
C) IMPACTSAT OTHER SITES : 
8) 1 Burghead Bay 'effectively cleaned up the slumped material along the 'cliffs' and cut a fresh edge... 
which would give an average loss of around 0.5 metres. In some parts the net erosion was nil, while In 
others small bights up to 2 metres were cut" 
E)SIZEOF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Article... S. M. Ross (1981) "Erosion At Burghead Bay And At The Culbin Sands In 1980" Moray Field Club 
Bulletin, Number 8, Paper No. 39, p27-29. 
2 Observations... MeteorologicalOffice 1980 Monthly Climatic Summaries,Station No. 1079 Lossiemouth. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event based on the direct observations of the author. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF.192 
DATEOF EVENT : 1,2,3 1983February 1. 
A)TIDALCONDITIONS: 
1 Portgordon... "just off Stewart St... The water was well across the road separating our houses from the 
beach an hour and a half before high tide. The water was at its deepest just after high tide' 
1 Buckle "A wateryscene at CraigenroanPlace, Portessie as the waves roll in across Great Eastern Road ... 
at high tide" 
2 Garmouth... flooding with incoming tide. 
2 Lossiemouth... Thunderous seas... the high tide started coming shorewards at about midnight on Monday 
and by lunchtime the following day the force of the water had breached the harbour wall over a 50 toot 
section... basin with 21 feet of water at one point. 
2 Findhorn... "when the waters broke through the weakened defences at high tide" 
2,3 Moray's seas... as high tides overtoppedcoast... heavy sea defences... storm surge. 
B) WIND CONDITIONS : 
1 Portgordonto Cullen... "the storms which raged throughout the day were the worst since the great 
gale of February Ist 1953" 
1 Portgordon... "gale force winds" 
1 Cullen... "gale" 
2 Moray's coast... gale force winds. 
2 Lossiemouth... the teeth of the gale. 
2 Findhom... "backed by gale force north-west winds" 
3 Moray coast...'northerly gales"
4 Lossiemouth... Gale occurred on the 1st. 
C) DURATION OF STORM : Type 2. 
G) ANY OTHER FACTORS : 
4 Lossiemouth... Comments : 
30TH SW force 2-3 with W-NW force 3-5 11 am to 9 pm.
31ST SW-S force 4-3 to 7 am then SE force 2-4 with force 5-6 4 to 8pm. 
IST E force 2 at mid-night, W force 4-3 then NNW-NNE force 7-9 to 6 pm and NW-N force 6 +. 
2ND NW-W force 3-6 with SW force 3 from 6 to 9 am. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Portgordon... "The seafront area from West High Street along Lennox Place to Stewart St was submerged 
under a foot of water around midday"
1 Buckle, Portessie... Craigenroan Place and Great Eastern Road were flooded. 
2 Buckle, Portessie... Rannas Placeand Cragenroan Place flooded nearly2ft deep. 
2 Kingston... "as the incoming tide spilled onto the Garmouth Kingston road, making it impassible. 
2 Lossiemouth... Shore street flooded after 50 feet of harbourwall was broken... the car park at the West 
beach was under 2ft of water... Part of the footbridge giving access to the east beach was also under water 
for a spell... the old railway site was also awash. 
2,3 Findhorn... flooded a large low-lying area to the north and north-east of the village flooded the main ...
beach road and and car park... many acres of the dune area are under water' 
a3 Buckie Loch... 'The sea broke into Buckle Loch along 100 metre front and flooded the basin with salt 
water. Tree stumps, whole trees and a wide variety of debris were driven across the road and up to 
100 metres into the loch... At the eastern end of the loch trees up to 75 metres to 100 metres from the 
coast were again standing in salt water" 
B)DAMAGECAUSED: 
2) 2 Lossiemouth... 50 feet of the harbour wall was broken...1 boat destroyed and a number of others 
slightly damaged in the harbour... several plant pots and concrete slabs were uprooted on the esplanade.
3) 3 Buckie Loch... sand covered the road. 
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4) 1 Portgordon... some shops and a bar flooded. 
2 Buckle, Portessie... post office flooded to a depth of several inches. 
2 Lossiemouth... many businesses flooded on Shore St, old railway site flooded. 
2 Findhorn... boathouse marooned. 
5) 3 Buckie Loch...some land flooded and sand covered vegetation up to 50 metres from the road. 
7) 1 Portgordon... many houses flooded. 
1 Buckle, Portessie...many houses flooded. 
2 Kingston... 1 house flooded. 
2 Findhorn... several housesmarooned 
8) 2 Findhom... "waters broke through the weakened sea defences... the dunes have been devastated, 
we have lost yards and yards of coastline" 
3 Findhorn...*Again these sand filled hollows between the ridges eroded into spectacularbights and some 
embayments up to 11 metres deep were cut, while to the east erosion fell gradually away to 1.5 metres 
to nil" 
3 Buckle Loch.."Along the edge of the loch some 4 to 6 metres of the coastal bank were washed away... . 
a 12 metre high dune was reduced to a small pile of sand" 
C) IMPACTSAT OTHER SITES : 
3) 2 Burghead and Hopeman.. damage to villages minimal.was 
8) 3 Shelly Head Bothy 'erosion was also spectacular with a projectingtree-clad dune being cleanedback ...by some 8 metres" 
E) SIZE OF EVENT: Intermediate. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Banffshire Advertiser February 8, "Storms Batter Moray Coastal Communities" 
2 Newspaper... The Northern Scot February 5, 'Storms Pound Coastal Belt" 
3 Article... S. M. Ross (1984) "Erosion At Culbin Sands And Burghead Bay In 1983" Moray Field Club Bulletin, 
Number 11, Paper No. 56, p21-23. 
4 Observations...Meteorological Office 1983 Monthly Climatic Summaries,Station No. 1079 Lossiemouth. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT: CLASS 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event. 
2 Detailed description of the event at each site. 
3 Detailed description of the event based on the direct observations of the author. 
4 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 193 
DATE OF EVENT : 1,2 1985 January 22. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Portgordonand Portessie...heavyseas... at high tide 
B)WIND CONDITIONS : 
1 Portgordon and Portessie... a force 10 north-easterly gale. 
3 Lossiemouth Gale occurred on the 22nd. ... 
C) DURATION OF STORM : Type 2. 
G) ANY OTHER FACTORS : 
3 Lossiemouth... Comments 
20TH SW/S force 1-2 or calm to % pm, SE force 2-3. 
21ST E/NE force 2-6. 
22ND NE/NW force 4-8 gale 8.05 am to 1 pm.
23RD NW/Nforce 5-7. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Portgordon... 1 foot of water in Lennox Place. 
1 Portessie... Great Eastern Road flooded. 
2 Buckle Loch... "the sea again washed through the weak point at the road edge and the loch itself was 
completely flooded.. considerable amount of debris and trees was washed across the road..a
3 Shelly Head Bothy... "the sea came through the gap bulldozed by the salmonfishers last year and 
flooded up to the door of the Bothy" 
B)DAMAGECAUSED: 
3) 2 Buckle Loch... road coverd in trees and debris. 
5) 2 Buckle Loch...some land flooded. 
2 Shelly Head Bothy... some land flooded. 
7) 1 Portgordon... some houses affected by very minor flooding. 
E) SIZE OF EVENT : Intermediate. 
A NTI lY OF EINT 
A)SOURCEOF INFORMATION : 
1 Newspaper... Banffshire Advertiser January 29 "Heavy Seas Cause Onshore Problems" 
2 Article S. M. Ross (1986) "The Moray Coastline In 1985" Moray Field Club Bulletin, Number 13,...
Paper No. 70, p33-37.
3 Observations... Meteorological Office 1985 Monthly Climatic Summaries, Station No. 1079 Lossiemouth. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of event. 
2 Detailed description of the event based on the direct observations of the author. 
3 Instrumental data and a weather diary. 
652 
FLOOD NUMBER : CF. 194 
DATEOF EVENT :1 1985 November 9. 
A)TIDAL CONDITIONS : 
1 Buckie Loch... "not too large tides" 
B)WINDCONDITIONS: 
1 Buckle Loch... "One small gale" 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
2 Lossiemouth... Comments 
7TH SW-W'Iywind force 4-5 At first, decreasing force 3 by 6 am backing light SE'ly 6 pm onwards. 
8TH Light E-SE windincreasingforce 3-4 6 am onwards. 
9TH SSW-SW'ly force3-4 veering NW'N by 7 am increasing to force 7, force 68 pm onwards 
occasionally force 8. 
10TH NW or N'W wind force 6-7, occasionallyforce 8. 
H)CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Buckle Loch... "Debris was washed some 60 metres inland through some of the breaks" 
B) DAMAGE CAUSED : 
3) 1 Buckle Loch... road coverd in trees and debris. 
5) 1 Buckle Loch-some land flooded. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCEOF INFORMATION : 
1 Newspaper... Banffshire Advertiser January 29 "Heavy Seas Cause Onshore Problems" 
2 Observations... Meteorological Office 1985 Monthly Climatic Summaries, Station No. 1079 Lossiemouth. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of the event based on the direct observations of the author. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF.195 
DATE OF EVENT :1 1989February11. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Stornoway "a high spring tide...The predicted tide height for last Thursday was 5.25 meters but the ... 
actualheight was 5.7 meters" 
B)WINDCONDITIONS: 
1 Stornoway... "gale force south-easterlywinds" 
C)DURATIONOF STORM: Type 1. 
G) ANY OTHER FACTORS : 
2 Stornoway... Comments : 
9TH SE force 5backing force 7. SW force 4 from 3.30 pm S force 5 by 9 pm. 
10TH S force 4 backing SW force 3-4. S again by 7.50 pm force 3-4. 
11TH S force 8 backing SW force 5-6. 
12TH SW to W, mainlyforce 3-4 backing 5-6 in showers. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Stomoway... South Beach St carparkflooded as was the road between Holm and Meibost,also flooded 
was North beach St and Cromwell St. 
B) DAMAGE CAUSED : 
3) 1 Stomoway... South Beach St carpark flooded, North beach St and CromwellSt and the road between 
Holm and Meibost were also flooded. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCE OF INFORMATION: 
1 Newspaper Stornoway Gazette And West Coast Advertiser, 1989 February ?, "High Tides Cause ...
Extensive Flooding In And Around Stornoway" 
2 Observations...MeteorologicalOffice 1983 Monthly Climatic Summaries, Station No. 0425 Stomoway. 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event with 5 photographs of various affected areas. 
2 Instrumental data and a weather diary. 
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FLOODNUMBER: CF. 196 
DATE OF EVENT :1 1989 March 8. 
CAUSE OF EV NT 
A) TIDAL CONDITIONS: 
1 Carsethom... high sea. 
B) WIND CONDITIONS : 
1 Carsethorn... galefrom S. W. 














C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
1 Carsethorn... associatedwith 5 feet rise in top of beach. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Carsethom... flooding from beach. 
B) DAMAGECAUSED: 
5) 1 Carsethorn... agricultural land flooded. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Letter... A. E. Truckell pars comm 1990 September 13. Mr Truckell is the former curator of the Dumfries 
Museum and has a particular interest in the history of the Carsethom area. Description of event based 
on personal observation. 
2 Observations... Meteorological Office 1989 Monthly Climatic Summaries, Station No. 6641 Dumfries. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Letter from local curator/ historian giving a brief description of the event which he observed. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER : CF. 197 
DATE OF EVENT :1 1990 February 2. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Stornoway... "high tides...4.85 metres... as the tide poured over sea walls' 
B)WIND CONDITIONS : 
1 Stornoway... "gale force winds... force 9 winds' 
C) DURATION OF STORM :Type 1. 
G) ANY OTHER FACTORS : 
2 Stornoway... Comments : 
31ST SE force 3-4 evening S force 5. Later SW force 4 decreasing to force 2. 
1ST SSW 3 backing SW force 4-5 backing SSW force 5-7 backing S then SE force 4-6. 
2ND SE to E force 5 to 3; W'ly force 5; SSW to W force 3-6. 
3RD SW'Iy force 5 to 3; S'ly force 7 at 11 pm. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT: 
1 Stornoway... "Parts of South Beach Street were knee deep in water...the Town Hall was flooded out and 
the Central Bus Station was cut off by waves...The Point road... was flooded when sea water breached the 
defences opposite the end of the airport runway... at the Braighe... the sea water poured through across the 
road to reach the end of the airport runway-and Cromwell St also flooded... Gazette building minor flooding" 
B)DAMAGECAUSED: 
3) 1 Stomoway... South Beach Street, Cromwell St, Point Road and the Braighe flooded and covered in 
seaweed and debris-Central Bus Station cut offand services disrupted. 
4) 1 Stomoway... the bookmaker's shop at the junction of South Beach and Cromwell St was 
flooded... Gazette building had its fuseboxes flooded, cutting off power. 
6) 1 Stomoway... 'the Town Hall was flooded out" 
8) 1 Stomoway... at the Point road sea water breached the defences opposite the end of the airport 
runway-The shingle breakwaterat the Braighewas virtually washed away as the sea pouredthrough. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Stomoway Gazette And West Coast Advertiser 1990 February 3, 'Gales Bring Town Centre 
To A Halt" 
2 Observations... Meteorological Office 1990 Monthly Climatic Summaries, Station No. 0425 Stornoway. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event with 4 photographs. 
2 Instrumental data and a weather diary. 
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FLOOD NUMBER :CF. 198 
DATE OF EVENT:1 1991January. 
2,5 1991 January 5. 
3 1990-1991 Winter (need to get exact date). 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
1 Ardrossan... "invasive high tide" 
2 Helensburg... Highest tide since 1907... tide was 5 meters, 1.2 meters above its expected height. 
3,5 Millport, Great Cumbrae Island... "high tides" 
5 Largs..."heaving sea" 
B)WINDCONDITIONS: 
1 Ardrossan..."storm" 
2 Helensburg... "wind-savaged...very severe storms from the south west... gusts of up to 90 miles per hour" 
3,5 Millport, Great Cumbrae Island a very bad storm, high winds.... 
4 Millport Wind at 9 am : 3RD 4TH 5TH ...Direction SSW W 
Force (mph) 22 28 60 
Gale occurred on the 5th. 
4 Helensburg... Wind at 9 am 3RD 4TH 5TH 6TH 
Direction SW SW WNW WNW 
Force (mph) 28 28 34 28 
Gale occurredon the 5th. 
C) DURATION OF STORM : Type 3. 
G)ANY OTHER FACTORS : 
2 Helensburg... "conditions may have been worsened by the overflowing of the Glennan Burn, which runs 
directly under West Clyde Street" 
4 Helensburg... Rainfall : 3RD 4TH 5TH 6TH 
Rain (mm) 7.8 20 14.1 9.1 
4 Millport Comments : ...
3RD Very windy showers. 
4TH Thunder. Lightning at 5.30 pm.
5TH Hellish storm all day and overnight. Structural damage. Dry. 
6TH Windy. Snow in evening. 
4 Helensburg... Comments : 
4TH Dull and cold - outbreaks of rain. Heavy rain and strong winds. 
5TH Strong winds - very cold. Stormy conditions. 
6TH Strong wind - outbreaks of rain. Very cold. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type2. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Ardrossan... "coastal area" 
2 Helensburg... completelysubmerged the waterfront...Clyde Street up to three feet of water...William 
Street and West Clyde Street, the Rhu also flooded. 
3,5 Mitlport, Great Cumbrae Island... extensiveflooding of town, sea front completely flooded including the 
promenadewhich was badly damaged in a number of places, streets flooded included Glasgpw Street, 
Newton Shore flooded, Clyde Street, Stuart Street. The Ritz cafe was under about a foot of water, other 
properties were also flooded out with up to 9 inches of water. 
5 Largs... pier flooded. 
5 Saltcoats... suffered from flooding. 
5 Rothesay... flooded. 
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B) DAMAGECAUSED: 
2) 5 Largs... pier flooded., sea front completely flooded. 
5 Millport... promenadeextensivelyflooded and badly damaged in a number of places, island pier was 
devastated,parts of it were washed away. The promenadein Kames Bay has also been badly hit. 
3) 2 Helensburg... Clyde Street, West Clyde Street and William Street flooded... train services 
suspended...power failure for all areas west of Dumbarton due to power lines being cut. 
3) 5 Millport at Millburn Street part of the road collapsed. ...
4) 2 Helensburg... many shops on Clyde Street flooded. 
5 Millport shopsflooded on Glasgow Street, Ritz cafe under a foot of water., a hairdressers also badly ...damaged. 
7) 5 Millport houses flooded on Glasgow Street, Newton Shore, the promenade and Clyde Street. ...8)lArdrossan... "when many sand dunes and shore-line constructions were damaged or washed away"
2 Helensburg... massive waves breached the seawall at Craigendoran. 
5 Millport A huge section of the sea-wall in Millburn Street was ripped away by the waves, parts of the ...island pier were also washed away, up to 50 metres of the promenade was also washed away. A coastal 
section of Crichton Street has also been badly damaged and retaining walls at properties in Miller Street 
have been washed away. 
10) 4 Millport... "Structural damage" 
5 Saltcoats... suffered from extensive damage. 
5 Rothesay... suffered from extensive damage. 
E) SIZEOF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
1 Letter...pers comm Judith Davenport, letter dated 25 November 1991, Assistant Librarian, Ardrossan. 
Description of event based on personal observation and video. 
2 Newspaper... Helensburg Advertiser 1991 January11"Highest Tide Since 1907 Causes Havoc In District" 
3 Letter... pers comm lain D. Maclver 1991 October 8, Assistant Librarian : Reference And Local Studies. 
4 Observations... MeteorologicalOffice 1990 Monthly Climatic Summaries, Station Nos. 6186 Miliport, 
6214 Helensburg. 
5 Newspaper Largs And Millport Weekly News, 1991 January 11, "Millport Ripped Apart By Storm" ... 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Letter from local librarian giving a very brief description of the event. 
2 Detailed description of event. 
3 Letter from local librarian giving a very brief description of the event. 
4 Instrumental data and a weather diary. 
5 Detailed description of all aspects of the event. 
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FLOODNUMBER : CF. 199 
DATE OF EVENT: 1991 November mid. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Ardrossan... 'invasive high tide" 
B) WIND CONDITIONS : 
Ardrossan... 'stom" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Ardrossan..."coastal roads flooded' 
B)DAMAGE CAUSED : 
3) Ardrossan 'coastal roads flooded' ... 
E)SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
2 Letter... pers comm Judith Davenport, letter dated 25 November 1991, Assistant Librarian, Ardrossan. 
Descriptionof event based on personal observation and video. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATINGOFEVENT: Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Letter from local librarian giving a very brief description of the event, lacking exact date. 
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APPENDIX 6 DATES OF WEST COAST SHIPWRECKS 
CAUSED BY STORMS (after Moir and Crawford 
1988 and 1994). 




1770 Jan 23 
19TH CENTURY 
1820 
1861 Sep 28 
1865 Dec 31 
1871 Jan 1 
1874 Oct 21 
1880 Nov 
1880 Nov 25 
1880 Dec 19 
1883 Dec 11 
1883 Dec 11 
1890 Jan 26 
1890 Mar 24 
1890 Dec 24 
1893 Feb 3 
1893 Feb 14 
1894 Feb 12 
1894 Dec 21 
1894 Dec 22 
1894 Dec 22 
1894 Dec 29 
























Mull, Coll and Tiree 
Clyde Coast-North 
Firth Of Lorne, Jura, 
SE Mull andOban 
Islay 
Mull, Coll and Tiree 
Galloway Coast 
Clyde Coast-North 















Firth Of Lorne, Jura, 
SE Mull andOban 
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Date Of Shipwreck Name Of Vessel RegionOf Shipwreck 
20TH CENTURY 
1902 Dec 17-18 
1903 Feb 27 
1908 Dec 28 
1908 Dec 29 
1911 Nov 3 
1928 Oct 20 
1936 Oct 17 
1936 Oct 26 
1948 Jan 11 
1950 Sep 19 
1953 Apr 9 
1955 Jun 6 
1957 Feb 5 
1968 Nov 11 
1973 Feb 5-6 
























Mull, Coll and Tiree 
Islay 
Firth Of Lorne, Jura, 
SE Mull and Oban 
Islay 
Kintyre 
Mull, Coll and Tiree 
Arran 
Mull, Coll and Tiree 
Kintyre 




APPENDIX 7 SCOTTISH COASTAL EROSION 
Part 1 Description Of Database 
NUMBEROFEVENT: 
DATE OF EVENT : 
Date given in Gregorian format unless otherwise stated. 
CAUSEOF EVENT 
A)TIDALCONDITIONS: 
Table 3.14 Classification of Paleo-Tidal Regimes Associated with 
Individual Events. 
Type 1- Very Severe, very exceptional tides and water level heights with a 
return interval of 50 years 
or more. 
Type 2- Severe, exceptional tides and water level heights with a return interval 
of between 25 and 49 years.
Type 3- Moderate exceptional tides and water levels with a return interval of 
between 10 and 24 years.
Type 4- Normal high or spring tides and water levels with a return interval of 
less than 10 years.
Type 5- No mention of tides or storm surges in the descriptions of the events. 
B)WINDCONDITIONS: 
C)DURATIONOF STORM : 
Table 3.13 Classification of Storm Duration 
Type 1- Storm, where gale force winds (Beaufort force 7 or more) are recorded 
for less than 5 hours. 
Type 2- Storm, where gale force winds (Beaufort force 7 or more) are 
recorded between 5 and less 
than 10 hours. 
Type 3- Storm, where gale force winds (Beaufort force 7 or more) are recorded 
for 10 hours or more. 
D)ESTUARINECONDITIONS: 
This category is for information on the fluvial inputs which can contribute to 
estuarine flooding. 
E)LAMB'SCIRCULATIONPATTERN: 
Based on Lamb (1972) and provides a daily classification of the circulation pattern 
over Britain and Ireland from 1861-1972. 
F) LAMB'S 'SPELLS' 
Based on Lamb (1950) and provides a list of 'spells' over the period 1898-1948. 
G)ANY OTHER FACTORS : 
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H) CLASSIFICATIONOF CAUSE OF EVENT: 
Table 3.11 Classification of Coastal Erosion Sub-Types. 
Type 1- Open coast and estuarine erosion caused by marine sources. 
Type 2- Estuarine erosion caused predominantly by marine sources 
but with some fluvial contribution. 
Type 3- Estuarine erosion caused by both marine and fluvial sources. 
Type 4- Estuarine flooding and erosion caused predominantly by fluvial 
sources but with some marine contribution. 
Type 5- Open coast or estuarine erosion caused partially by anthropogenic
interference. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
B) DAMAGE CAUSED : 
Only the code number with a half parenthesis used in the database. This is to 
distinguish it from the source number (e.g. 5) 2, this means that the type of impact 
is 'Rural' and the data comes from source number 2). 
3.5.1 Classification of Coastal Impacts. 
1) Loss of life, injuries. 
2) Marine harbours, ships and boats, lighthouses and lightships.-
3) Infrastructure towns and villages, roads and streets, bridges, railway lines-
and stations, structures 
for the transmission of water, gas, electricity, cables, pipes, lines of commmunication 
and transport.
4) Commercial retailing, service and industrial buildings and stock, 
mineral extraction. 
-
5) Rural loss of agricultural land, farm buidings, livestock and crops, forestry.-
6) Public/Heritage public buildings, parks, sports facilities and grounds,-
historic buildings and archaeological sites, military barracks and grounds, 
religious buildings and graveyards.
7) Homes/Gardens- houses, gardens, garden walls. 
8) Geomorphological/Hydrological - coastal and estuarine defence works, sand bars, 
sand spits and other similar coastal features, river flooding associated with storms. 
9) Other reclaimed land.-
10) General Statements. 
11) No Impact Specified. 
C) IMPACT AT OTHER SITES : 
D) LOCATIONSAFFECTED OUTSIDE SCOTLANDAND SOURCES: 
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E)SIZE OF EVENT : 
Table 3.8 Classification of Coastal Erosion Magnitude. 
Local - These are events which caused erosion at a maximum of 3 specific locations. 
Intermediate Events which affected between 4 and 6 specific locations and/or up -
to a maximum of 2 counties and/or 1 main estuary; the latter two being accepted 
when multiple locations are implied 
but not specified.
Large Events which affect at least 7 specific locations and/or a minimum of 3-
counties and/or at least 2 main estuaries. This category also includes events where the 
description only refers to a specific coastline, (for example the eastern coastline of 
Scotland) and when the description gives no more detail than just identifying Scotland 
as having been affected. The latter two reasons are only accepted in this category when 
multiple locations are implied but not specified. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Each source is given a number where there is more than one source of informationfor an 
event. This source number is then used at the start of all of the rest of the information 
for that particular event so that it is clear where each piece of information on any aspect 
of the event is from. 
B) ESTIMATEDREUABILITY OF SOURCES ANDDATING OF EVENT : 
Table 3.4 Classification of Events Based on Estimated Reliability of 
Information Sources and Dating. 
Class 1- Events considered as completely reliable because the original data source 
is contemporary 
or near contemporary with the event it records. The use of the term 'contemporary' 
means that the observer was present at the time of the occurrence at the place and 
time of the event. In certain cases where there are two or more independent records 
of an event having occured, these events are also considered as reliable. 
Class 2- This category includes events considered as reliable although there may
be minor problems 
of verification e. g. an original source that may differ slightly from the date of the event. 
Class 3- These are events included in the chronologies on the basis of likely 
reliability. This category includes many of the pre-1700 A. D. events where there is a 
strong dependence on work undertaken by previous researchers that is very difficult 
to verify. 
C) ASSESSMENTOF QUALITY OF DATA : 
COMMENTS 
If a category from above is not included in any of the event descriptions this indicates 
that there is no recorded data for this particular section. 
664 
Part 2 Database 
NUMBEROF EVENT : CE. 1 
DATE OF EVENT:1 1210 
2 1210 (about the time of the feast of St Michael). 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Perth... inundation. 
2 Perth... "by a spring tide from the sea" 
D) ESTUARINECONDITIONS: 
2 Perth... "The water of Tay, with the of Almond, being swelled by the increasing rain'water 
H) CLASSIFICA71ON OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
2 Perth "a mound or rampart gave way" ... 
B)DAMAGECAUSED: 
1) 1 Perth... "overwhelming casualty-the King lost a son, who, with his nurse fourteenof his 
domestics,and many of the inhabitants perished"
3) 2 Perth... "the large bridge of St John, with an ancient chapel, were over thrown" 
6) 1 Perth... "the Palace or Castle in whichthe Royal Family resided was swept away" 
7) 1 Perth... "a great part of the town was swept away"
2 Perth... some houses... were overthrown" 
8) 1 Perth... pecuilarly destructive flood. 
2 Perth... "flood passed through a large part of that town" 
E) SIZE OF EVENT : Local 
A) SOURCS OF INFORMATION : 
1 Book... D. Peacock (1912) "Perth : Its Annals And Archives", Thomas Richardson, Perth, 
p5-9,36 and 465. 
No original reference specified but the author those state that the information comes from 
manuscript sources contemporary with the event. 
2 Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of Scotland: 
Volume 10 Perthshire" Account Of The Parish Of Perth, 1837, p478-489.
Original references are Fordun's Chronicle Lib13. Fol. 288 early 1400's and Majors History of Scotland 1521. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event 
2 Detailed description of event concentrating on a discussion of sources of information. 
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NUMBER OF EVENT: CE2 
DATE OF EVENT :1 1304 February. 
2 1304. 
3 circa 1302. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
2 Skinburness... inundation by the sea. 
3 Solway... sea flood. 
B) WIND CONDITIONS : 
1 Skinburnes... storm. 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
2 Skinburness... erosion of road leading to town and the town itself. 
B)DAMAGECAUSED: 
2) 1 Skinburness destructionof port, also silted up. ...3) 2 Skinbumess... road leading to town and town flooded and destroyed. 
8) 1 Skinbumess... "destruction of that once great port on a day'...2 Skinburness... *But the sea made inroads... that the town and the road leading to it were carried away" 
3 Solway... sea flood. 
E)SIZE OF EVENT: Local. 
A)SOURCESOFINFORMATION 
1 Book... B. Blake (1974) 'The Solway Firth", 2nd Edition, Robert Hale and Co. London, 222p, 
p156. No original source given. 
2 Book... G. Neilson (1974) "Annals Of The Solway" p59. First Published in The Transactions Of 
The Glasgow Archaeological Society in 1896. Original References...Rotuli Parliamentorum, i. 161 : 
"Et nunc villa Na simul cum itinere ducente versus eandem asportata per mare" undated. Lib. Quot. 
Gard. 126. undated. 
3 Book H. H. Lamb (1977) 'Climate, Present, Past And Future' Volume 2 'Climatic History And The ...Future' Metheun, London, pp835, p122. No original reference given. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS :Class 2. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event. 
2 Short description of event. 
3 Very short description of event. 
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NUMBEROF EVENT : CE. 3 
DATE OF EVENT: 1425. 
CAUSEOF EVENT 
B)WINDCONDITIONS: 
Solway Firth... 'storm" 
C) DURATIONOF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
SolwayFirth...creation of Morcambe Bay near Silloth and the deposition of large shingle banks 
on the Kirkbean coast up the back of the Merse. 
B) DAMAGE CAUSED : 
8) Solway Firth... Kirkbean up the back of the Merse and MorcambeBay nearSilloth. 
E) SIZEOF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
Letter... A. E. Truckell pers comm. 1990 September 13. No original reference given, but the author is the 
retired curator of the Dumfries Museum and has an interest in aspects of coastal change in the local area. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C)ASSESSMENTOFQUALITY OF DATA : 
Very brief description of the event. 
NUMBER OF EVENT : CE. 4 
DATE OF EVENT : 1590-1694. 
A)TIDAL CONDITIONS : 
Nairn a history of severe coastal erosion at the mouth of the river Nairn. ... 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Nairn a history of severe coastal erosion at the mouth of the river Nairn. ... 
B) DAMAGE CAUSED : 
8) Nairn a history of severe coastal erosion at the mouth of the river Nairn. ... 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe", Cambridge 
UniversityPress, Cambridge, 204p, p59. Reference Used H. L. Edlin (1976) "The Culbin Sands" in 
EnvironmentAnd Man, Vol. 4. Reclamation (Edited By J. Lenihan andW. W. Fletcher) p1-13, Blackie, Glasgow. 
B) ESTIMATEDRELIABILITYOF SOURCES ANDDATINGOF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT :CE. 5 
DATE OF EVENT : 1600-1845 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Redkirk Point... "The tide... whirling violently around that headland have swept them entirely away" 
D) ESTUARINECONDITIONS: 
Redkirk Point... "and river whirling violently around that headland have swept them entirely away" 
H) CLASSIFICATIONOF CAUSE OF EVENT :Type 3. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Redkirk Point... the church and graveyard of Redpatrick or Redkirk have been entirely swept away. 
B) DAMAGE CAUSED : 
5) Redkirk Point... the church and graveyard of Redpatrick or Redkirk have been entirely swept away. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
Book... Society for The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of 
Scotland Volume 4: Dumfries, Kirkcudbright And Wigton, p266. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT: Class 2. 
C)ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
NUMBEROF EVENT: CE6 
DATE OF EVENT : 1600- 1816. 
A) TIDALCONDITIONS: 
BuddonNess... "on account of the shifting and wasting of the shore" 
H) CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Buddon Ness.. lighthouse stood in the beginning of the seventeenthThe spot on which the outer . 
century was found in 1816 to be two of three fathoms under water and quite three-quarters of 
a mile within flood mark...lighthousemovedabout a mile and a quarter farther north. 
B)DAMAGE CAUSED : 
2) Buddon Ness... lighthouse moved about a mile and a quarter farther north to Barry because of erosion. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION: 
Book...E. S. Valentine (1915) 'Forfarshire' Cambridge, CambridgeUniversity Press, p40. 
No original reference given. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event which forms part of a general discussion of coastal gains and losses. 
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NUMBEROF EVENT :CE.7 
DATEOF EVENT : 1606 September 4 
A) TIDAL CONDITIONS : 
Dumbarton... "the surges and inundations of the sea" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Dumbarton... "the surges and inundations of the sea which is likely to destroy and take away 
their whole town" 
B)DAMAGECAUSED: 
3) Dumbarton... "which is likely to destroy and take away their whole town... it would require at 
least thirty thousand Scots to make a proper bulwark" 
E) SIZE OF EVENT: Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... R. Chambers (1885) "Domestic Annals Of Scotland" Abridged Edition, W. and R. Chambers, 
Edinburgh, but the information fromp182-183. No reference specified comes from a passage
Chancellor Dunfermline in a plea to the King for help. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT: CE. 8 
DATE OF EVENT : 1625 March 
CAUSEOF EVENT 
B)WIND CONDITIONS : 
1 Culross... "a violent gale and storm" 
2 Culross... "a great storm" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Culross... washed away the stone bulwark. 
B) DAMAGE CAUSED : 
4) 1 Culross... the great pit... was destroyed...and drowned the coal. 
2 Culross.. Moat... was destroyed... and the remains of the structure can still be seen in a heap of 
stones on the mud. 
8) 1 Culross...washed away the stone bulwark. 
E) SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION: 
1 Book... G. Christie (1955) 'Harbours Of The Forth", Christopher Johnson, London, 160pp, p117.
No original reference given. 
2 H. M. Cadeil (1913) "The Story Of The Forth", J. Maclehouse and Co. Ltd, 299p, p95. 
No original reference given. 
B)ESTIMATEDREUABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, however detail and description of area affected different in structure 
and style to the earlier record so unlikely to be a direct copy.
2. Short description of the event. 
670 
NUMBEROF EVENT : CE. 9 
DATE OF EVENT : 1627 October 10 
A) TIDAL CONDITIONS : 
Carlaverockand Ruthwell... "a high tide' 
B)WINDCONDITIONS: 
Carlaverock and Ruthwell... "assisted by the storm a tempest of extraordinary violence" ... 
C) DURATIONOF STORM : Type 1. 
H)CLASSIFICATIONOF CAUSE OF EVENT:Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Carlaverock and Ruthwell... a number of bulwarks were thrown down. 
B)DAMAGECAUSED: 
1) Ruthwell... 17 saltmakers on Ruthwell sands perished. 
5) Carlaverock and Ruthwell... "many cattle and other bestial were swept away with its rapidity' 
7) Carlaverockand Ruthwell...a number of houses including the house of Old Cockpool were 
thrown down or flooded. 
8) Carlaverock (Blackshaw) and Ruthwell "an inundation over a large tract of land... it went at ...least half a mile beyond the ordinary course' 
D) LOCATIONSAFFECTEDOUTSIDEOFSCOTLANDAND SOURCES : 
England which destroyed a vast quantity of mercantile shipping, including many collier vessels 
carrying their commodityto the Thames. Source as below. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book... R. Chambers (1885) 'Domestic Annals Of Scotland : From The Reformation To The Rebellion 
Of 1745', Abridged Edition, W. and R. Chambers, Edinburgh, p230-232. 
B)ESTIMATEDRELIABILITYOFSOURCESANDDATINGOF EVENT : Class 1? 
C) ASSESSMENTOF QUALITY OF DATA : 
Detailed description of the event and its impacts. 
671 
NUMBEROF EVENT : CE. 10 
DATE OF EVENT: -1662. 
A) TIDALCONDITIONS: 
Nairn...the sea has partly washed away a good part of highly productive land. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF M NT 
A) EXTENTOF EVENT : 
Naim... the sea has partly washed away a good part of highly productive land. There are visible 
at the present day when the tide ebbs the ruins of a splendid and noble castle. 
B)DAMAGE CAUSED : 
5) Nairn the sea has partly washed away a good part of highly productive land. ...
6) Naim... There are visible at the present day when the tide ebbs the ruins of a splendid and 
noble castle. 
E)SIZE OF EVENT: Local. 
A)SOURCESOF INFORMATION : 
Book... W. MacFarlane (1907) "Macfarlane's Geographical Collections' Volume 2, Scottish History Society 
Volume 52, Edinburgh University Press, p460. Original Reference... Diary Sir Robert Gordon Of Stralock ...
(1662) 'Description of Moray' In Sibbalds Topographical Notices. 
B)ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
672 
NUMBEROF EVENT : CE11 
DATEOF EVENT : 1670 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Anstruther... 'abnormally high tides flooded the harbour" 
3,4 Anstruther..."inundation of the sea" 
H) CLASSIFICATION OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
3,4 Anstruther...*washed away the bulwarks" 
B)DAMAGECAUSED: 
2) 1 Anstruther... 'flooded the harbour, choked it up with slit, destroyed part of the walls". 
2 Anstruther... "what harbour they had piers and all, was swept away" 
3,4 Anstrither..."which destroyed or choked up the harbour" 
7) 1,3,4 Anstruther... "rendered many houses unsafe" 
8) 1,3,4 Anstruther... flooded the harbour, choked it up with silt. 
2 Anstruther *what harbour they had-was swept away" ... 
C)IMPACTSAT OTHER SITES : 
3,4 Some other locations affected by this event but they are not specified an any of the 
references as the Statistical Account of the parish states "Anstruther shared the fate of its 
neighbours, about the year 1670 by an inundation of the sea" 
E) SIZE OF EVENT : Local 
A) SOURCESOF INFORMATION : 
Book...1 G. Christie (1955) "Harbours of the Forth", Christopher Johnson, London, 160pp, p155.
No original reference given. 
2 H. Famie (1861) "The Fife Coast From Queensferrry To Fifeness", J. C. Orr, Cupar-Fife, p175.
No original reference given. 
3 Sir John Sinclair (1791-1799) 'The Statistical Account Of Scotland : Volume 10 Fife" Account Of The 
Parish Of Anstruther-Wester, 1790-1791, p38-
4 Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of 
Scotland: Volume 9 Fifeshire' Account of the parish of Anstruther Wester, 1838, p620.
Original Reference is 3 above. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class2. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event but with cause of event given.
2 Short description of event, more detail on damage. 
3 Short description of event with detail on cause and impact of event. 
4 Short description of event with detail on cause and impact of event. 
673 
NUMBEROFEVENT: CE. 12 
DATEOF EVENT :1 1690s (date very unclear... "some years later" than the 1670 event). 
2 1770s (date very unclear... "about a century later" than the 1670 
event...this is most likely incorrect) 
3,4 1690s ('end of last century", Statistical Account written in 1790s) 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Anstruther... abnormallyhigh tides.. when a similar invasion of the sea occurred. .2 Anstruther... "nearly a third of the burgh was washed down by the advancingFrith" 
3,4 Anstruther... inundation by the sea. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Anstruther 'The whole of what had been the street fronting the harbour was washed away"... 
B) DAMAGE CAUSED : 
6) 2 Anstruther... *and the rock on which the Town house was built, is now buffeted over head 
and ears by every spring tide" 
7) 1 Anstruther... "The whole of what had been the street fronting the harbour was washed away" 
2 Anstruther... 'In this submersion,the Fore St, or shore, was destroyed. 
3,4 Anstruther... "A long street, called the fore street, was totally destroyed; scarce a vestige of it 
now remains" 
8) 1 Anstruther... *similar invasion of the sea occurred... the whole of what had been the street 
fronting the harbour was washed away" 
2 Anstruther... nearly a third of the burgh was washed down by the advancing Firth. 
3,4 Anstruther... "when about a third of the town seems to have been destroyed" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... G. Christie (1955)"Harbours Of The Forth", Christoper Johnson, London, 160pp, p155.
No original reference given. 
2 H. Famie (1861) 'The Fife Coast From QuennsferryTo Fifeness", J. C. Orr, Cupar Fife, p175.-
No original reference given. 
3 Sir John Sinclair (1791-1799) "The Statistical Account Of Scotland : Volume 10 Fife" Account Of The 
Parish Of Anstruther-Wester, 1790-1791, p38.
4 Society For The Sons And Daughters Of The Clergy (1845) 'New Statistical Account Of Scotland: 
Volume 9 Fifeshire" Account of the parish of Anstruther Wester, 1838, p620. 
Original Reference is 3 above. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class2. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event, cause of event not clearly stated, dating of event is very difficult. 
2 Short description of event, cause and date of event difficult to identify. 
3 Short description of event concentrating on the damage caused. 
4 Short description of event concentrating on the damage caused. 
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NUMBER OF EVENT : CE. 13 
DATE OF EVENT : 1700-1963. 
CAUSE OF EVE 
A)TIDAL CONDITIONS : 
Udal eroded by the sea.... 
B)WIND CONDITIONS : 
Udal...eroded by wind. 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
A) EXTENTOF EVENT : 
Udal... a prominent headland... conserved by surface sand cover, was peripherally eroded by sea and wind. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Article 1.Crawford (1974) "Scot (? ), Norseman and Gael" Scottish Archaeological Forum, ...
Volume 6, p1-16. Based on authors own researchinto the area. 
B)ESTIMATEDREUABILITYOF SOURCES AND DATING OF EVENT: Class1?. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CE. 14 
DATE OF EVENT : 1700-1900. 
A) TIDALCONDITIONS: 
Arbroath 'encroachment of the sea" ... 
G)ANY OTHER FACTORS: 
Arbroath... "aided by the removal of beach material for construction" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 5. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Arbroath.. "In the immediate neighbourhood of the town both east and west, the sea has encroached to a 
considerable extent within living memory seaside lands mentioned a century or two ago, no longer exist. ... 
B) DAMAGE CAUSED : 
5) Arbroath... loss of agricultural land. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
Book... Anon. (1900) "Arbroath Guide" Arbroath. No original reference specified. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
675 
NUMBEROF EVENT :CE.15 
DATEOF EVENT : 1700 1798-
CAUSE OF EVE NT 
A) TIDAL CONDITIONS : 
Duffus..."the water has increased considerably on the land" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT:
Duffus... "The coast of this parish is generally flat. At the west end, the land is at present only 
4 feet above the level of the water. At this quarter, during the course of this century, the 
water has increased considerably on the land" 
E) SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book Sir John Sinclair (1799) 'The Statistical Account Of Scotland Volume 16 : Banffshire,...Morayand Nairnshire' p488. 
B)ESTIMATED RELIABILITY OFSOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CE16 
DATE OF EVENT : 1701-1991. 
A) TIDAL CONDITIONS : 
Findhom Bay... "old bar... erosion" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Findhom Bay... "The severing of the old bar in 1701 cut it off from the supply of shingle and its 
growth from that time onwards has been maintained by the erosion of its eastwards half" 
B)DAMAGECAUSED: 
8) Findhom Bay... *The severing of the old bar in 1701 cut it off from the supply of shingle and 
its growth from that time onwards has been maintained by the erosion of its eastwards half" 
E) SIZEOF EVENT : Local 
A)SOURCESOF INFORMATION : 
Book... S. Ross (1992) "The Culbin Sands Fact And Fiction' Centre For Scottish Studies, Aberdeen, -
196pp, plo. Based on the authors own observations of the site and numerous historical references. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUAUTY OF DATA : 
Detailed description of the event. 
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NUMBEROF EVENT : CE. 17 
DATE OF EVENT 1702 October 22.:1 
2,3 1701. 
4 1702 October 11 (pre-changeover date hence discrepancy). 
CAUSEOF Eyfhl 
A) TIDAL CONDITIONS 
2 Findhorn..."inundated by the sea" 
3 Findhom... inundated by the sea aided by a breach in the Old Bar. 
B) WIND CONDITIONS : 
1 Northern Scotland, Moray Firth... "A storm apparently from about WSW, but the wind perhaps 
again shifting later to NW... battering of the outer coast at some stage by a heavy northwesterly 
or northerly sea' 
4 Findhom... storm. 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
3 Findhom... Old Bar in bay breached. 
4 Findhom... a breach was made in the old bar and the river formed its present mouth. 
B)DAMAGECAUSED 
7) 1,2 Findhom...the old town was destroyed by the sea. 
8) 1 Culbin... further severe drifting of loose sand causing the river Findhom to change course 
to the east, to reach its present mouth. 
1,2 Findhorn... "In this storm the old town (the second village)... at the mouth of the river, was 
destroyed by the sea. 
4 Findhom... a breach was made in the old bar and the river formed its present mouth. 
E)SIZEOF EVENT : Local. 
A)SOURCES OF INFORMATION: 
1 Book H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest ...Europe", Cambridge UniversityPress, Cambridge, 204pp, p59. Reference Used H. L. Edlin 
(1976) "The Culbin Sands" in Environment And Man, vol. 4. Reclamation (Edited By J. Lenihan 
and W. W. Fletcher) p1-13, Blackie, Glasgow. 
2 Book...R. and F. Morris (1983) "Scottish Harbours"The Alethea Press, Everton, Sandy, 
229pp, p178. No original reference specified but a list of references is given at the back of the book. 
3 Letter... Sinclair Ross pers comm 1990 September 17. No original reference given but based 
on the unpublished research of the author. 
4 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, 335pp, 
p222. Original Reference... Avery's Survey of the area carried out in 1730. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOFQUALITY OF DATA : 
1 Short description of event, lacks contemporary reference. 
2 Short description of event, lacks contemporary reference. 
3 Short description of event based on authors own research. 
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NUMBER OF EVENT : CE.18 
DATE OF EVENT : 1760. 
CAUSEOF EV NT 
A)TIDAL CONDITIONS : 
1 Cockburnspath... At the Cove... a heavysea" 
2 Montrose... storm surge 
B)WINDCONDITIONS: 
1 Cockbumspath... "At the Cove... a heavy sea from the north-east" 
2 Montrose... "storm" 
C) DURATIONOF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Cockburnspath... a pier under construction was entirely destroyed. 
2 Montrose... "A dyke at the Montrose basin destroyed by a storm in the same year as it was built. 
Dyke called Drainers or Donners Dyke" 
B) DAMAGE CAUSED : 
2) 1 Cockbumspath... a pier under construction was entirely destroyed. 
8) 2 Montrose... at the Montrose basin a dyke was destroyed. 
E)SIZEOF EVENT : Local. 
A) SOURCESOF INFORMATION : 
1 Book... Society For The Sons And Daughters Of The Clergy (1835) New Statistical Account Of Scotland: 
Volume 2 Berwickshire' Account Of The Parish Of Cockbumspath, 1834, p312-313. 
No original reference given.
2 Book... E. S. Valentine (1915) "Forfarshire" Cambridge, Cambridge University Press, p40. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event. 
2 Short description of event. 
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NUMBEROF EVENT : CE. 19 
DATEOF EVENT : 1780's 
CAUSEOF EVENT 
A)TIDALCONDITIONS: 
Tain... "The water has, of late years, made some small encroachments on the land below the town" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Tain... "The water has, of late years, made some small encroachments on the land below the town" 
E) SIZE OF EVENT : Local 
AUTHENTICfiY OF EVENT 
A) SOURCES OF INFORMATION : 
Book... Sir John Sinclair (1790) The Statistical Account Of Scotland Volume 17 : Inverness-shire, 
Ross and Cromarty' p626. 
B)ESTIMATED RELIABIU1Y OFSOURCESAND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
679 
NUMBEROF EVENT: CE20 
DATE OF EVENT :1 1783 Winter. 
2 1783. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Peterhead... 'demolished in one tide' 
2 Reay... coastal inundation. 
B) WIND CONDITIONS : 
Peterhead 'storm* ... 
C)DURATIONOF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
2 Reay... 'A great flood...exposed a number of remains of houses and buildings nearCnoc Stanger" 
B)DAMAGECAUSED: 
2) 1 Peterhead... A jetty or small quay erected at right angles to the south pier was demolishedand all 
the material from it thrown into the channel, so much so that the depth of water decreased by 6 feet. 
8) 1 Peterhead... A jetty, or small quay, erected at right angles to the south pier was 
demolishedby a storm surge. 
2 Reay... "A great flood...near Cnoc Stanger' 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Book... J. T. Findlay (1933) "A History Of Peterhead From Prehistoric Times To A. D. 1896" Revised Edition, 
P Scrogie Ltd, Peterhead, 339pp, p216. No original reference given but the author clearly shows that he 
is quoting from a previous work. A list of principal references is given at the end of the book. 
2 Book Scottish Council Of Social Service (1988) "The Third Statistical Account Of Scotland : Volume 19 ...The County Of Caithness" Account Of The Parish Of Reay, p149. No original reference given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event concentrating on the damage to the harbour. 
2 Short description of event. 
680 
NUMBEROF EVENT : CE.21 




Aberdeen... "a violent storm of wind at South East" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVNT 
A) EXTENTOF EVENT : 
Aberdeen... "at the Cove and several other little harbours near this great pieces of the rocks 
was rent off and thrown into their harbours" 
B) IMPACT OF EVENT 
8) Aberdeen... "the sea came out 40 yards further than the oldest man ever remembers' 
Aberdeen... "at the Cove and several other little harbours near this great pieces of the rocks 
was rent off and thrown into their harbours" 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Letter... D. Slee pers comm 1991 October 5, researcher at The NationalMuseum of Scotland. 
Original Reference... The Diary Of Janet Burnet Of Kenmay And Disblair in Aberdeenshire, 
1780's, unpublisheddiary in the possession of The National Museum Of Scotland. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT: Class1. 
C) ASSESSMENTOF DUALITY OF DATA : 
Short description of event concentrating on the damage to the harbour. 
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NUMBER OF EVENT : CE.22 
DATE OF EVENT : 1786-1816. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
Arbroath..."erosion of the coast" 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVE 
A) EXTENT OF EVENT : 
Arbroath... 'the shore road to the west of Arbroath had twice to be shifted owing to erosion of the coast" 
B) DAMAGE CAUSED : 
3) Arbroath... the shore road to the west of Arbroath had twice to be shifted owing to erosion 
of the coast" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book... E. S. Valentine (1915) "Forfarshire" Cambridge, Cambridge University Press p40. No original 
reference given. 
B)ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short descriptionof the event which forms part of a general discussionof coastal gains and losses. 
NUMBER OF EVENT : CE. 23 
DATEOF EVENT : 1790-1837. 
A)TIDAL CONDITIONS : 
Tain...'a very perceptible yearly encroachment of the tide' 
Sutherland...coast... a similar process of encroachment has been going on. 
G)CLASSIFICATIONOFCAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Tain... A low sandy plain, of about four or five miles in extent... the present coastline... has been gradually 
lessening in consequence of a very perceptible yearly encroachment of the tide, more or less rapid in 
various parts.
Sutherland...coast...a similar process of encroachment has been going on. 
E) SIZE OF EVENT : Intermediate. 
A) SOURCESOF INFORMATION : 
Book...Society For The Sons And Daughters Of The Clergy (1837) New Statistical Account Of Scotland: 
Volume 14 Inverness, Ross and Cromarty" Account Of The Parish Of Tain, p280-281. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OFEVENT: Class 1. 
C)ASSESSMENTOF QUALITYOF DATA : 
Detailed description of the event. 
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NUMBER OF EVENT: CE. 24 
DATE OF EVENT: 1794-1844. 
A)TIDALCONDITIONS: 
Cramond..."The advance of the tide in some parts of the shore is rather remarkable" 
H) CLASSIFICATIONOFCAUSE OF EVENT: Type1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Cramond... "The advance of the tide in some parts of the shore is rather remarkable, 
particularly in the neighbourhood of Granton Pier. In building this pier the vestiges of an old 
sea-wall were discovered within low water mark; and not much more than half a century ago 
the margin of green turf extended a considerable way towards that boundary" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of 
Scotland:Volume 1 Edinburgh-shire" Account Of The Parish Of Cramond, p595. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATINGOF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CE. 25 
DATEOF EVENT :1 1795 (May 6-12). 
2 1795. 
A)TIDAL CONDITIONS : 
2 Miltonhaven... 'an inrush of the sea at high tide" 
B)WINDCONDITIONS: 
1 Miltonhaven... "an easterly gale' Lamb's Interpretation "It has been possible to derive the maps of 
the monthly mean pressure distribution in each of these months (May... which Lamb hints at as being 
the month of occurrence of the 1795 Miltonhaven event). They all show patterns conducive to 
prevalent NW ̀ 1y and N'ly wids over the North Sea, particularly the northern part" 
2 Miltonhaven... "during a storm when an easterly gale was blowing" 
C) DURATION OF STORM. Type 1. 
G)ANY OTHER FACTORS 
1,2 Milton haven... The disaster was prepared by the unwise quarrying for lime, for agriculture on the 
nearby Lauriston Castle estate, from the projecting ledge of rock, which ran across the the bay and 
had formed a natural protection for the village. 
H) CLASSIFICATIONOFCAUSE OF EVENT : Type 5. 
A) EXTENT OF EVENT : 
1 Miltonhaven 'nearly all that remained of the village and harbour wall were carried away in one night'. ...
2 Miltonhaven... "carried away the whole village one night and penetrated 150 yards inland 
where it has maintained its ground ever since" 
B) DAMAGE CAUSED : 
2) 1,2 Miltonhaven... "nearly all that remained... and harbour wall were carried away in one night' 
7) 1,2 Miltonhaven... "nearly all that remained of the village... were carried away in one night" 
8) 2 Miftonhaven... "carried away the whole village one night and penetrated 150 yards inland 
where it has maintained its ground ever since" 
E)SIZEOF EVENT: Local. 
A)SOURCESOF INFORMATION : 
1 Book... H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe', Cambridge University Press, Cambridge, 204pp, p90. Original References... C. Lyell 
(1830) "Principles Of Geology' 1st and 5th editions (1837) only, p264 and 399 respectively, 
John Murray, London. Book... New Statistical Account (1843). Statistical Account Of 
Kincardineshire, by the ministers of the respective parishes, p274-275. 
2 Book...A. Waft (1985) 'Highways And Byways Around Kincardine" Gourdas House 
Publishers,Aberdeen,p488-489. Original Reference... contemporaryGeological Journal, unspecified. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, based on a number of sources. 
2 Short description of event. 
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NUMBER OF EVENT : CE.26 
DATE OF EVENT : 1800-1842. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Kingsbarn..."the sea has been making encroachments on the land" 
G)ANY OTHER FACTORS : 
Kingsbam... "Some ascribe the changes to the immense amount of stone removed from the 
shore, for building dikes and drains" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Kingsbarn... "for many years past the sea has been making encroachments on the land" 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book... Society For The Sons And Daughters Of The Clergy (1843) New Statistical Account Of 
Scotland: Volume 9 Fifeshire and Kinross-shire"Account Of The Parish Of Kingsbam, p90. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2. 
C)ASSESSMENTOF QUALITY OF DATA: 
Short description of the event. 
NUMBER OF EVENT : CE.27 
DATE OF EVENT : 1800-1816 
A) TIDAL CONDITIONS : 
Arbroath..."while immediately to the south-west of the town the foreshore...was being encroached" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Arbroath... "while immediately to the south-west of the town the foreshore... was being encroached 
on to the extent of about one yard per annum" 
B)DAMAGECAUSED: 
8) Arbroath... Loss of foreshore. 
E) SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Book...E. S. Valentine (1915) "Forfarshire" Cambridge, Cambridge University Press, p40. 
No original referencegiven. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OFEVENT: Class 2. 
C)ASSESSMENTOF DUALITY OF DATA : 
Short description of the event which forms part of a general discussion of coastal gains and losses. 
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NUMBER OF EVENT : CE. 28 
DATE OF EVENT : 1802 Winter 
CAUSEOFEVENT 
A) TIDAL CONDITIONS : 
Stenness...carried by the waves. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Stenness... a tabular shaped mass 8ft On by 7in by 5ft 1 in was dislodged from its bed, and 
removed a distance of from 80 to 90 feet. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, p290. Original 
Reference...Book... S. Hibbert (1931) "A Description Of The Shetland Islands" 2nd Reprint, p266. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Not very much description on the cause of the event, 
NUMBER OF EVENT : CE. 29 
DATE OF EVENT : 1818. 
A) TIDAL CONDITIONS : 
Stenness... carried away by the waves... some was pushed up the slope. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
Stenness... A block was carried away by the waves in 1818, and found it was 17.5ft by 7ft by 2ft 8in. 
This mass was removed about 30 feet and broken into 13 or more pieces. A block 
measuring 9ft 2in by 6ft by 4ft was pushed up a slope for a distance of 150 feet. 
E) SIZE OF EVENT: Local. 
A)SOURCES OF INFORMATION : 
Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, p290. 
Original Reference... Book... S. Hibbert (1931) "A Description Of The Shetland Islands" 2nd 
Reprint, p266. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Not very much description of the cause of the event, 
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NUMBEROF EVENT : CE. 30 
DATE OF EVENT: 1 1822 September 11. 
2,3 1822. 
CAUSE OF EVE 
A) TIDALCONDITIONS: 
3 Arbroath... "a high tide" 
B)WINDCONDITIONS: 
1 Firth Of Forth... "Severe S. W. gale" 
2 Macduff... " a storm" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
3 Arbroath... "swept away part of the battery and the greater portion of ballast hill" 
B)DAMAGE CAUSED : 
2) 1 Firth Of Forth... "much damage at sea" 
2 Macduff... "an outer harbour...wrecked by the storm" 
3 Arbroath... swept away part of the stone harbour.new 
6) 3 Arbroath... extensive damage done to battery and ballast hill. 
8) 1 Firth Of Forth...affected by the storm. 
2 Macduff... outer harbourwrecked by the storm. 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Journal Article... R. C. Mossman 1897-1898 The Meteorological Of Edinburgh, Part 2" in 
Transactions Of The Royal Society Of Edinburgh, Vol. 39, Part 1, pages 67-108, p101. 
Original Reference... Although the author does not assign an original reference to the event, he 
does give a list of some of the original references used, including newspapers at the start of 
the appendix.
2 Book... R. and F. Morris (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229pp, p76.
No original reference specified but a list of references given at the back of the book. 
3 Book... G. Hay (1899) "History Of Arbroath" 2nd Edition, Arbroath. No original reference given. 
B)ESTIMATEDRELIABILITYOFSOURCES AND DATING OF EVENTS : Class 1. 
C) ASESSSMENT OF QUAUTY OF DATA : 
1 Very short description of the event. 
2 Very short description of the event. 
3 Very short description of the event. 
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NUMBER OF EVENT:CE.31 
DATE OF EVENT : -1823 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
Peterhead...encroaching of the sea. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Peterhead...encroaching of the sea on to the old Aberdeen Road. 
B)DAMAGECAUSED: 
3) Peterhead...encroaching of the sea on to the old AberdeenRoad, Burgh Commissionersgave 
£5 for protection. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...J.T. Findlay (1933) "A History Of Peterhead : From Prehistoric Times To A. D. 1896" Revised and 
updatedin 1932 By M. Findlay, Wylie and Son, Aberdeen, p269. Original Reference... Burgh Records (1823). 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENT OF QUAUTY OF DATA : 
Short description of the event. 
NUMBER OF EVENT :CE.32 
DATE OF EVENT : 1830-1837. 
A) TIDAL CONDITIONS : 
St Andrews... "in consequence of the encroachment of the watery element on this part of the coast" 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
A) EXTENT OF EVENT : 
St Andrews... ' A few years ago, there were several caves among the rocks overhanging the 
sea in the vicinity of the castle...But in consequence of the encroachmentof the watery element 
on this part of the coast, they have now almost entirely disappeared" 
E) SIZE OF EVENT : Local. 
A)SOURCESOFINFORMATION: 
Book...Society For The Sons And Daughters Of The Clergy (1838) "New Statistical Account Of 
Scotland:Volume 9 Fifeshire and Kinross-shire"Account Of The Parish Of St. Andrews, p451. 
B)ESTIMATEDRELIABIUTY OF SOURCESANDDATINGOFEVENT: Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT: CE. 33 
DATE OF EVENT : 1836 February 1. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Barrahead, Lewis... "the sea rose upon the shores of the lighthouse island to an unexemplified height" 
B)WINDCONDITIONS: 
Barrahead, Lewis... "the wind is in western directions" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Barrahead, Lewis... and with surprising force lifted, or partially moved, a great mass of 
granite-which measured on an average 12 feet in length, 8 feet in breadth and 8 feet in 
thickness which at the rate of 13 cubic feet to the ton, is equal to no less than 59 ton" 
B) DAMAGE CAUSED : 
8) Barrahead, Lewis... 'the sea rose upon the shores of the lighthouse island to an unexemplified height' 
E)SIZE OF EVENT: Local. 
A)SOURCESOF INFORMATION : 
Newspaper...Inverness Journal 1836 April 1, "Barrahead Lighthouse' 
B)ESTIMATED REUABILITY OFSOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event based on eyewitness account of the lightkeeper. 
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NUMBEROF EVENT :CE. 34 
DATEOF EVENT : 1837-1838 Winter. 
CAUSEOF EVENT 
B)WIND CONDITIONS : 
Otterswick, Sanday..."A prolongedNE'Iy gale 
C) DURATIONOF STORM :Type 3. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A)EXTENT OF EVENT : 
Otterswick, Sanday... "A prolongedNE'ly gale... caused the sea to scour the beach, laying bare 
an ancient forest floor" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe"...Cambridge University Press, Cambridge, 204pp, p129. Original Reference : W. Traill (1868) "On 
Submarine Forests And Other Remains Of Indigenous Woods In Orkney' in Transactions Of The 
Botanical Society Of Edinburgh, Volume 9, p146-154. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATINGOF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA: 
Short description of the event. 
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NUMBEROF EVENT: CE. 35 
DATE OF EVENT :1 1849 January 10. 
2 1849. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Peterhead...very heavy seas were rolling onshore... flood tide... the sea, which was rolling 
very heavily at the back of the North Harbour...at half tide 2 tremendous waves dashed over 
the breach, the last one being upwards of 14 to15 feet high in the North Harbour. 
2 Buckie... "destroyed by the waves" 
3 Alloa... "Exceptionally high tide" 
B) WIND CONDITIONS : 
1 Peterhead... "one of those severe easterly gales... the gale commenced blowing east by south" 
2 Buckie... storm. 
C) DURATION OF STORM : Type 1. 
G) ANY OTHER FACTORS : 
1 Peterhead... "heavy rain" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Peterhead... threw down about 186 yards of the enclosing wall on the east side of the North 
Harbourand washed away new herring-curingyards. 
B)DAMAGECAUSED: 
1) 1 Peterhead... 2 of the crew of a vessel were drowned when it was wrecked on the rocks 
beside the baths 15 people drowned on the quay in the North Harbour when 2 tremendous ... 
waves washed them into the harbour, only 1 body was not recovered. 
2) 1 Peterhead... 'five vessels have been totally wrecked 186 yards of east side enclosing ...
wall of North harbour thrown down... much of this material was thrown around the harbour or 
onto the roadway and quay... new herring-curing yards washed away.
2 Buckie... "A wooden harbour built in 1843... lasted only six years.
8) 1 Peterhead... on east side of North Harbournew herring-curingyards flooded and washed away... at 
half tide, two tremendous waves spread over the quay at the North Harbour to a great depth. 
2 Buckie... harbour by the storm.affected 
3 Alloa... exceptional high tide in harbour. 
C) IMPACT AT OTHER S1TES : 
1) 1 Slams.. all crew perished from a vessel driven ashore. .1 Boddam... all crew perished from a brig wrecked on the shore. 
2) 1 Slains... 1 vessel driven ashore. 
1 Boddam... 1 brig wrecked on shore. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... J. T. Findlay (1933) "A History Of Peterhead From Prehistoric Times To A. D. 18960, Revised 
Edition, P. Scrogie Ltd, Peterhead, 339pp, p218. Original Reference... W. Boyd (1885) "Old Inverurgie' 
Peterhead. Author gives description of event written the day after its occurrence in Peterhead. 
2 Book... R. and F. Morris (1983) 'Scottish Harbours' The Alethea Press, Everton, Sandy, 229pp, p68-70.
No original reference spcified but a list of references given at the back of the book. 
3 Newspaper... Alloa Journal 1869 February15 "High Tide" 
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B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event written by a witness the day after the event took place.
2 Short description of event. 
3 Brief mention of event as part of a discussion of a later event. 
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NUMBER OF EVENT : CE. 36 
DATEOF EVENT : 1850October 7. 
CAUSEOF EVENT 
A)TIDALCONDITIONS: 
Aird Districts... 'The tide of yesterday was unusually high' 
B)WINDCONDITIONS: 
Aird Districts... "and owing to the high wind" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1 
A) EXTENT OF EVENT : 
Aird Districts... "undermining, and throwing down a considerable piece of the stone parapet of 
the road at Phopachy' 
B) DAMAGE CAUSED : 
3) Aird Districts... 'undermining, and throwing down a considerable piece of the stone parapet 
of the road at Phopachy' 
4) Aird Districts... 'For about a mile the shore was strewed with prop-wood, which had been 
laid down at the same place for shipment' 
5) Aird Districts... some carse lands flooded. 
8) Aird Districts... 'overflowing a number of low carse lands' 
E)SIZEOF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Newspaper...Invemess Advertiser 1850 October 8, "High Tides" 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF DATA : 
Short description of event. 
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NUMBER OF EVENT: CE. 37 
DATE OF EVENT : 1852 January 8. 
A)TIDALCONDITIONS: 
Stranraer...*the tide was observed to be advancing to an unusual height' 
Stranraer...on Friday 9th, Saturday 10th, Sunday 11th the tides were again very high. 
Kirkcolm..."at Caimside... the tide rose sixteen yards higher than it has been seen for nearly 20 years" 
Whitehaven...*there was a tremendous sea" 
B)WIND CONDITIONS : 
Stranraer..."great storm...the wind, which hitherto had been from the south-west, suddenly 
veered round to the north-west" 
Ballantrae.... "the extreme violence of the storm" 
Ayr... "the gale very heavy"was 
Whithaven... "gale" 
Newton - Stewart... "the wind rose to a perfect hurricane. 
C) DURATION OF STORM : Type 1. 
G)ANY OTHER FACTORS : 
Newton - Stewart..the rain fell in torrents the whole day and the creek was unusually swollen... frost 
and snow during the night` 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Stranraer... "the battery for a considerable distance,and the Clayton street or roadway, near the 
commencementof the village, has been effectively washed away... breaches were made in the 
CaimryanRoad. 
B)DAMAGECAUSED: 
2) Stranraer... more than 20 ships and fishing boats damaged or sunk in the harbour. 
3) Stranraer...at Claytonstreet the roadwaywas washed away... breaches in Caimryan Road, 
wall at Ballgreenbadly damaged. 
4) Stranraer...the shed on the Quay lost its roof...box used as counting house also washed 
away...gasworksflooded. 
5) Stranrer...some trees blown down and stacks of grain scattered. 
7) Stranraer... Clayton street... two houses washed away, many others badly damaged and most 
flooded... behind Fisher Street... one house levelled, many houses flooded... North Strand Street 
and Harbour Street many houses flooded.. houses lost chimney cans and pains of glass. some . 
8) Stranraer... "Clayton street... almost every house was enveloped in the surge and 
the houses in foam... Many of the houses behind Fisher Street, next to the shore, were flooded ... 
North Strand Street and Harbour Street were likewise flooded... gasworks flooded. 
C) IMPACT AT OTHER SITES : 
2) Ballantrae...3 ships damagedin harbour. 
6) Newton Stewart... one window blown in at the United Presbyterian Church. -
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper...WigtownshireFree Press 1852 January 15, "Great Storm At Stranraer" 
B)ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Detailed in Stranraer. description of event concentrating on the effects 
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NUMBEROF EVENT: CE. 38 
DATE OF EVENT : 1852 December 27. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
Stranraer..."the tide rose to a greater height than it has been known to do since the year 1814" ...Ballantrae..."the tide rose to a great height... higher... than at any period ion the last 50 years"
Cairnryan..."the tide was up on the street" 
Portpatrick..."the tide rose so high" 
Drummore..."the tide rose to a great height' 
Stairhaven... 'there was one of the highest tides in the recollection any person here" 
Portwilliam... *the tide also height`rose to an unusual 
Borgue and Kirkcudbright... "the spring tide was flowing with alarming rapidity" 
Greenock... "the highest tide that has occurred in this locality for many years' 
B) WIND CONDITIONS : 
Stranraer... *the storm has been very violent... The wind being in the south-west" 
Ballantrae "the wind in awful fury'came from the south-west ...
Portpatrick..."a heavy gale of wind In the early part of the morning we had the wind from the ...S.E. and as the day came on it veered round by S. W. about 1lo'clock it checked up to W.N.W" 
Drummore...the gale was very violent. 
Glenluce..."a storm of wind" 
Stairhaven..."a tremendous gale, first from the south, and veering round to the west' 
Portwilliam..."a perfect hurricane" 
Borgue and Kirkcudbright... "violent gale of wind from the south' 
Greenock... 'The strong south-west wind" 
C) DURATION OF STORM : Type 2. 
D) ESTUARINE CONDITIONS: 
Greenock... 'the of the river'swollen state 
G) ANY OTHER FACTORS: 
Stranraer... 'accompanied by heavy rain" 
Kirkcudbright *the rain was falling in torrents" ...Greenock *recent rains' ... 
H) CLASSIFICATIONOFCAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Cairnryan... "the stone battery here is greatly damaged; the bank and a good part of the road is 
washed away... at Claddyhouse half the dyke is levelled" 
St Helene's Island *almostcarried away"... 
B)DAMAGECAUSED: 
2) Caimryan...damage to some fishing boats. 
3) Caimryan...road partially washed away. 
8) Caimryan... *The tide was up on the street... the stackyard at Claddyhouse was flooded to a 
depth foot'of one 
St Helene's Island... "almost carried away" 
C)IMPACTSAT OTHER SITES : 
1) Kirkmaiden..3 dead in shipwreck.
2) Ballantrae..." a few fishermens huts swept away" 
Portpatrick..."the old harbour has sustained much damage" 
Stairhaven... part of new quay swept away and breaches made in other parts of it...£20-£30 damage. 
Portwilliam harbour sustained some damage....Portlogan... 3 ships damaged in the harbour 
Kirkmaiden... 1 ship wrecked of the coast. 
Glenluce... a stranded vessel completely wrecked. 
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Moathill...5 vessels stranded. 
Barassiebay nearTroon... 1 vessel shipwrecked. 
3) Stranraer... Shore road covered in shingle-considerable damage to the ledging of the bridge 
at the foot of North Strand Street. 
4) Greenock...bondedwarehouses on the west quay flooded, some damage done to the stock... 
Queen'swarehouse flooded. Several small stores flooded and damage done to their contents. 
5) Stranraer District... "a great number of trees were torn up from the roots" 
Innermessan stackyardflooded damage to grain, potatoes and carrots in storage....6) Stranraer...part of garden wall of the North-West Castle broken down. 
7) Stranraer... many houses on Shore St flooded to a depth of several feet-houses on North 
Strand St flooded to a considerable depth... several houses at Clayhole flooded... a house at the 
Well flooded to a depth of 1.5 feet. 
Portpatrick...some houses on the street along the shore flooded. 
Portwilliam...houses damaged by the storm. 
Greenock-some houses on low street and surrounding area flooded causing some damage. 
Glenluce... several houses lost their chimney stacks. 
8) Stranraer... North-West Castle, its grounds and outhouses flooded... the Shore road was completely 
under water... Harbour St flooded... North Strand St flooded... Clayhole partially flooded... from Quayhead 
up to the Well flooded to a depth of two feet... Fisher St flooded, most gardens in the area flooded. 
Bal l antrae... harbou r. 
Innermessan... stackyard flooded. 
Portpatrick... the street along the shore flooded. 
Stairhaven...part of new quay swept away and breachesmade in other parts of it. 
Portwilliam...harbour. 
Kirkcudbright..."a considerablepart of the road near Nunmill, opposite to St Mary's Isle was flooded" ...Greenock...west quay flooded to a depth of three feet... steamboat quay flooded-low street and 
other areas around it flooded, some to a depth of three feet. 
D)LOCATIONSAFFECTEDOUTSIDEOF SCOTLAND AND SOURCES : 
England London, Plymouth and Preston suffered damage due to the storm. Source as below. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper...WigtownshireFree Press 1852 December 30 "Violent Storm And High Tide" 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Very detailed description of the event, its causes and effects. 
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NUMBEROF EVENT : CE. 39 
DATEOF EVENT : 1861. 
A)TIDALCONDITIONS: 
Anstruther... "At the West Haven you may see how the sea is breaking in" 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT:
Anstruther... "At the West Haven you may see how the sea is breaking in; undermining
footpaths; sucking down the black loam; bending and breaking stout walls of stone which once 
the wind-blown spray could not touch" 
B) DAMAGE CAUSED : 
3) Anstruther... "At the West Haven you may see how the sea is breaking in; undermining footpaths" 
5) Anstruther... "At the West Haven... sucking down the black loam; bending and breaking stout 
walls of stone which once the wind-blown spray could not touch" 
E) SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...H Famie (1861) The Fife Coast From QueensferryTo Fifeness' J. C. Orr, Cupar-Fife, p176. 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT: Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT :CE.40 
DATE OF EVENT : 1863 January 23. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Inverness...the tide rose to an extraordinary height' 
D) ESTUARINECONDITIONS: 
Inverness..."The overflowing of the river's banks' 
E) LAMB'S CIRCULATION PATTERN: 22ND 23RD 24TH 
W cw w 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 3. 
A) EXTENT OF EVENT: 
Inverness *The long embankingbetween Kessock and the canal has been much destroyed, ...
particularly towards the Kessock end... some of the substantial stone steps lately erected at the river 
side have been loosened in their position by indentations in the bank at either side' 
B)DAMAGECAUSED: 
2) Inverness *some of the substantial stone steps lately erected at the river side have been ...loosened in their position by indentations in the bank at either side" 
7) Inverness *the flooding of many ground cellars of houses in the vicinity" ...8) Inverness The overflowing of the river's banks... On the east side of the river the roadway...
by Douglas Rowwas flooded...water swept over the long embankingbetween Kessock and the canal. 
E) SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Newspaper... Invemess Advertiser 1863 January 27, "The Flood Of The Ness" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of event. 
Same description indicated by newspaper for the events of the 24th and 27th. 
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NUMBEROF EVENT: CE. 41 
DATE OF EVENT : 1863 January 24. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
Inverness..."the tide rose to an extraordinary height" 
D)ESTUARINECONDITIONS: 
Inverness *The overflowing of the river's banks" ... 
E) LAMB'SCIRCULATION PATTERN : 23RD 24TH 25TH 
CW W (W) 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
A) EXTENT OF EVENT : 
Invemess..."The long embankingbetween Kessock and the canal has been much destroyed, 
particularly towards the Kessock end... some of the substantial stone steps lately erected at the river 
side have been loosened in their position by indentations in the bank at either side" 
8) DAMAGE CAUSED : 
2) Invemess... 'some of the substantial stone steps lately erected at the river side have been 
loosened in their position by indentations in the bank at either side" 
7) Inverness.."the flooding of many ground cellars of houses in the vicinity"
8) Invemess... The overflowing of the river's banks... On the east side of the river the roadway
by Douglas Row was flooded...water swept over the long embankingbetween Kessock and the canal. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper... Invemess Advertiser 1863 January 27, 'The Flood Of The Ness' 
B)ESTIMATEDRELIABILITYOFSOURCES AND DATING OF EVENTS :Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of event. 
co 
Same description indicated by newspaper for the events of the 23rd and 27th. 
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NUMBEROF EVENT : CE.42 
DATE OF EVENT : 1,2 1863 January 27. 
CAQBEOF EVENT 
A)TIDAL CONDITIONS : 
1 Portwilliam... "the violence of the wind increased the height of the tide to such an extent" 
2 Inverness... "the water to a higher level than 1849"rose it had reached since January 
B)WIND CONDITIONS : 
1 Portwilliam "heavy gale...it had increased to a perfect hurricane,and, blowing from the N. W. " ...2 Inverness... "high wind" 
C) DURATIONOF STORM : Type 1. 
D)ESTUARINECONDITIONS: 
1 Inverness... "The its way down to the river.. still in extraordinary volume, and tearing sea 
with surprising noise and velocity.. the rain still continues" . 
E) LAMB'SCIRCULATION PATTERN : 26TH 27TH 28TH 
CW AW A 
G)ANY OTHER FACTORS: 
Belief among local fishermen that great harm had been done to the harbour by the removal of 
part of a battery on the N. W. of the harbour several years ago. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Portwilliam... " a portion of the wooden barricade which broke the sea from the S. W. was also swept 
away ; and on the North side... a garden wall with a considerable portion of garden was swept away" 
B) DAMAGE CAUSED : 
2) 1 Portwilliam... 20 feet of wall between harbour and road converted into debris. 
8) 1 Portwilliam... "pier flooded... harbour area" 
C) IMPACTAT OTHER SITES : 
3) 2 Inverness... roadways flooded at Ness Bank a foot deep, Tanner's Lane and Huntly 
islands also flooded.Street... bridges connecting partly 
7) 2 Inverness... housesand cellars flooded in Ness Bank, Little Green and Tanner's Lane. 
8) 2 Inverness... "The houses in Ness Bank were for the most part flooded... and the roadway all along was 
a foot deep in water... On the other side of to river made its way over a part of the embankment at the 
Little Green, and sweeping into the houses ran down Tanner's Lane, where it formed immense pools. For 
some hundred yards along Huntly Street the roadway was under water... The islands were of course 
covered, and parts of the connecting bridges even were submerged" 
E)SIZE OF EVENT: Local 
A)SOURCESOF INFORMATION : 
1 Newspaper... WigtownshireFree Press 1863January 29, "The Storm" 
2 Newspaper... Inverness Advertiser 1863 January 30, "The Floods In The Ness" 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA: 
1 Description gives detail on cause and effect of event. 
2 Description gives detail on cause and effect of event. 
QAMWM 
Same description indicated by newspaper for the events of the 23rd and 24th. 
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NUMBER OF EVENT: CE. 43 
DATE OF EVENT: 1866- 1896. 
A) TIDALCONDITIONS: 
BurgheadBay... "the sea has encroached" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
BurgheadBay... 'the sea has encroached some 100 150yards and a promontary called The-
Point near the Bessie Burn has been entirely swept away" 
B) DAMAGE CAUSED :
8) Burghead Bay... "a promontary called The Point near the Bessie Burn has been entirely swept away" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Artiicle...S. Ross (1976) "Erosion In Burghead Bay" Moray Field Club Bulletin, Number 3, p1-2. 
Original Reference : Article... T. Wallace (1896) "Recent Geological Changes And The Culbin Sands" 
Transactions of The InvernessScientific Society And Field Club, Volume 5, p105-116. 
B)ESTIMATED REUABILITY OF SOURCES ANDDATINGOF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT: CE. 44 
DATE OF EVENT : 1868 October 26 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Stranraer..."when the tide was full... the tide rose to an unusual height" 
B)WINDCONDITIONS: 
Stranraer... *gale of unusual severity-the wind had been blowing somewhat strongly from the 
south-up till 3 o'clock when it shifted to W. N. W. and increased in force" 
C) DURATIONOF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 25TH 26TH 27TH 
WW AW 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Stranraer... 'Breaches were made in the old and new wharf walls' 
B)DAMAGE CAUSED : 
2) Stranraer...3 ships stranded and several fishing boats destroyed in the harbour... wharf 
walls in harbour breached and considerable damagedone to the old pier. 
8) Stranraer...the sea flowing over the breastwall for 30 or 40 yards flooding the road at the 
foot of North Strand Street and along the shore past Belleville...wharfs and old pier damaged.. 
E)SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Newspaper... Wigtownshire Free Press 1868 October 29, The Gale Of Saturday" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Detailed description of event. 
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NUMBEROF EVENT : CE.45 
DATE OF EVENT : 1,2 1869 January 30. 
A) TIDALCONDITIONS: 
1 Fort William... "The tide came up still higher" 
1 Inverness... "a high spring tide" 
1 Campelltown... "The high tide...by the tide overflowing"
2 Campelltown... "no one expected that the tide would rise to such a height as it did" 
2 Ardersier... coastal inundation. 
2 Avoch and Fortrose... 'the tides were very high and the sea was rough" 
2 Glenelg..."the tide rose to a height that no one now living remembersto have seen' 
2 Brora, Sutherlandshire... "the tides of the latter end of last week flowed to a very unusual height" 
2 Oban..."was visited by an extremely high tide' 
2 Caithness... 'the tides rose higher round the whole Caithnesscoast than they have done for 
many years back" 
2 Gairloch... "the tide there rose to a height unequalled within the memory of the oldest inhabitant" 
2 Auchtercaim Bridge... high tide. 
B) WIND CONDITIONS : 
2 Campelltown... "the very high wind blowing from the west" 
2 Oban... "amd violent storm of wind" 
2 Gairloch... 'A pretty strong gale of south - west wind blew during the whole of the preceding night" 
C) DURATIONOF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 29TH 30TH 31ST 
Ww csw 
H) CLASSIFICATION OF CAUSE OF EVENT : Type t. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Campelltown... "this part of the village, where the shore is more abrupt, is threatened with 
complete destruction... the earth is torn up to within a foot or two of the walls, and as the 
water is here gaining year by year, it cannot be long before the whole street is swept away" 
2 Brora, Sutherlandshire... considerable erosion of sand banks along the shore especially at Port 
Cheanraidh laid bare from under the sand.where old salt pans were 
2 Oban... A portion of the sea-wall at Alexander Road has been thrown down... a dry sea-wall has been 
thrown in on part of the Gallanach Road near the ferry slip.
2 Gairloch... "The road leading to Messrs Hogarth's salmon station here was, in some parts, entirely 
swept off" 
B)DAMAGECAUSED: 
2) 2 Gairloch... At Sand three or four boats thought save were floated and dashed to pieces...At Melvaig, 
oars and spars usually laid up for safetyunder the sides of herring boats, were broken or otherwise 
damaged. 
3) 1 Campelltown... parlimentary road and Stewart St flooded. 
2 Oban "Considerable damage has been done to the roads within and beyond the town which ... 
were exposed to the waves... Alexander Road permanent way ploughed up... The promenade in 
front of Columbia Terrace... has now the appearance of a natural sea beach... The Gallanach Road, 
on both sides of the ferry slip, for nearly 100yards, has been considerably injured " 
3) 2 Gairloch... *The roadleading to Messrs Hogarth's salmonstation here was, in some parts, 
entirely swept off... some forty yards of the strath road is one mass of shingle" 
4) 1 Campellown... flood caused considerable damage and inconvenience to the merchants. 
2 Oban... Two shops were flooded on the North Pier. 
5) 1 Campelltown... the Earl of Moray's property, has been greatly damaged...which swept down barns, 
sheds, dikes and other fences...stacks of com and potato pits were surrounded by water. 
7) 1 Campelhown... many houses flooded and much damage caused. 
2 Oban... "a house on the North pier and houses at the South Pier and betweenthe bridges, were 
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flooded in some instances to the depth of nearly two feet... Stevenson terrace (partially built) -
was flooded to a depth of about three feet. The damage however has not been very great" 
8) 1 Campelltown overflowingthe streets and inundating many of the houses. water up to ... ..three feet deep.. The parliamentary road has been much cut up, and the whole of Stewart St... has .been greatly damaged by the inroads of the waves" 
2 Campelltown... "the water...entered the houses and shops on the west side of the high 
street...flooded to a depth of two feet" 
2 Brora, Sutherlandshire..."the sea attained to a solid depth of eighteen inches over the pier head" 
2 Oban...Two shops and a house on the North pier and houses at the South Pier and between the 
bridges, were flooded in some instances to the depth of nearly two feet... Stevenson terrace -
(partially built) was flooded to a depth of about three feet" 
2 Gairloch... "The encroachment upon every sandy part of the shore has been 
considerable. some forty yards of the strath road is one mass of shingle" .. 
C) IMPACTAT OTHER SITES : 
2) 1 Fort William some damage done to boats in harbour of which one boat was cut in two... and ... 
quay flooded. 
2 Avoch and Fortrose... 1 fishing boat almost totally destroyed and several others damaged and 
some damage done to their fishing gear.
2 Glenelg... "boats smashed" 
3) 1 Inverness *the roadway on both sides of the river at several points were impassable, ...Douglas Row, Glebe St, Waterloo Place, Gilbert St, Celt St roadwaysflooded. 
1 Findhom... "some thirty yards or so of the permanent way having been partially washed away" 
2 Glenelg... "roads have been damaged, fences knocked down" 
4) 1 Fort William... twenty sacks of barley washed off the quay.
2 Scrabster... on the pier a quantity of goods in the Aberdeen company's store was damaged. 
2 Charleston... bake-house flooded to a depth of four feet and steamboat store flooded to a depth 
of two feet. 
2 Strath... *the salt cellar belonging to Mr Macpherson... had its contents all washed out" 
5) 2 Badenoch... flooding of agricultural land at Kingussie, Belleville and Abernethy. 
7) 1 Inverness flooded many houses in the lower quarters of the town, at the Maggot some ...houseswere flooded also Celt St. 
2 Ardersier... "The houses in that part of the village called 'Stuart town'... were completely flooded' 
2 Avoch and Fortrose... "along the beach, the water entering into many houses" 
was several feet deep 2 Glenelg... "some houses close to the shore, in which the water In one instance ...the houses was filled with shingle to the height of three feet several houses were knocked down" ... ...
2 Thurso... "several houses near the river were so greatly flooded that the furniture was floating 
around the rooms" 
8) 1 Fort William... low-lying lands and quay flooded. 
1 Inverness flooded many houses in the lower quarters of the town by the water flowing over the river ...banks... the roadway on both sides of the river at several points were impassable. At Douglas Row the 
water reached to within a few feet of the houses at the broadest part, and towards the end of Glebe St, 
it entirely covered the road... a large portion of Waterloo Place was under water.. at the Maggot some .houses were flooded... At the bottom of Gilbert St...a foot of water. At Celt St the water made its way 
about sixty yards inland, in fact, along the whole extent of the street and flooded the houses. 
2 Ardersier... 'The houses in that part of the village called 'Stuart town'... were completely flooded" 
2 Avoch and Fortrose... "along the beach, the water entering into many houses" 
2 Glenelg... "some houses close to the shore, in which the water was several feet deep" 
2 Thurso... "several houses near the river were so greatly flooded. 
2 Scrabster... at the harbour the pier was completely inundated. 
2 Dunnet... "houses were surrounded by the sea, at places where the rocks are fully 30 feet in height" 
2 Charleston... "The quay. was covered to a depth of several feet. The water rose four feet in ..
the bake-house there, and in the steamboat store two feet" 
2 Achtercairn Bridge... 'A house... had the tide up to the windows" 
2 Strath... "the salt cellar belongingto Mr Macpherson... had its contents all washed out" 
1 Fort William... sand was carried up over the low-lying lands by the strength of the waves. 
2 Badenoch...extensive river flooding of the meadows in the neighbourhood of Kingussie, and 
also the low ground of Belleville...also the meadowsat Abernethy. 
2 Wick the river overflowed its banks to a great extent. ... 
E) SIZEOF EVENT : Intermediate. 
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AUTHENTICITY OF EVENT 
A)SOURCESOFINFORMATION: 
1 Newspaper...Inverness Advertiser 1869 February 2, "High Tides" "High Tide At Fort William' 
'Campeutown - The High Tide" 
2 Newspaper... Inverness Advertiser 1869 February5, "The Late Storm And Floods' 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class 1 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event. 
2 Detailed description of event. 
NUMBER OF EVENT: CE. 46 
DATEOF EVENT : 1869 February28. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Inverness..."high tide" 
Beauly 'the highest tide that has been seen for many a day"... 
B) WIND CONDITIONS : 
Dingwall *high westerly winds" ...Dundee... gale most of preceeding day and gale during night 
C) DURATIONOF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN: FEB 27TH 28TH MAR 1ST 
NW NW CNW 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Beauly..."It broke the bank in several places, and deluged part of Temigh and Easter Lovat farms" 
B)DAMAGECAUSED: 
3) Beauly...some of the roads were impassableand the railway service disrupted because of the snow. 
5) Beauly... 'deluged part of Temighand Easter Lovat farms... a good quantity of turnips were 
lost on easter Lovat by the receding tide washing them away" 
8) Beauly... *deluged part of Temigh and Easter Lovat farms. 
C) IMPACTAT OTHER SITES : 
3) Inverness... "several of the lower parts of the town were partially flooded... Douglas Row was impassable" 
4) Dingwall... 'a large wooden workshop in Tullock Street, which was thrown considerably off 
the perpendicular"
7) Inverness... "the water entered a number of houses on the west side of the river" 
8) Inverness..."Several of the lower parts of the town were partially flooded for a short time, and the water 
entered some houseson the west side of the river. The roadway at Douglas Row was also impassable" 
E) SIZE OF EVENT : Local. 
A ENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper Inverness Advertiser 1869 March 2, "High Tides Flooding Of The Ness" ... -
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of all aspects of the event. 
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NUMBEROF EVENT : CE.47 
DATE OF EVENT: 1877 January 1-2. 
CAUSEOF EVENT 
A)TIDALCONDITIONS: 
Edinburgh..."with high tide' 
B)WIND CONDITIONS : 
Edinburgh... 'Severe N.E. gale" 
C) DURATION OF STORM: Type 1. 
E) LAMB'S CIRCULATION PATTERN : 1876 DEC 31ST 1877 JAN 1ST 2ND 3RD 
C CW AS W 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
Edinburgh "Nearly the whole of the sea-wall between Portobello and Joppa washed away" ... 
B) IMPACTOF EVENT : 
8) Edinburgh...Portobello and Joppa affected by high tide. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Journal Article... R. C. Mossman 1902-1903 The Meteorological Of Edinburgh, Part 3" in 
Transactions Of The Royal Society Of Edinburgh, Vol. 40, Part 3, pages 469 510, p482.-
Original Reference... Although the author does not assign an original reference to the event, he 
does give a list of some of the original references used, including newspapers at the start of 
the appendix. 
B)ESTIMATEDREUABILITYOF SOURCES AND DATINGOF EVENTS : Class 1. 
C) ASESSSMENTOF QUALITY OF DATA : 
Very short description of the event. 
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NUMBEROF EVENT : CE.48 
DATEOF EVENT : 1877 January 31. 
A)TIDALCONDITIONS: 
1 Clyde *high tide" ....
1 Stranraer... "the tide rose to an unprecedented height" 
2 Stranraer... the sea rose to a great height' 
B)WINDCONDITIONS: 
1 Scotland... the storm had abated early on Tuesday. 
1 Crieff... a strong gale blew from the north-west. 
2 Stranraer... "The stormy weather which prevailed... was experienced with particular severity at Stranraer 
and vicinity" 
C)DURATIONOF STORM : Type 1. 
D) ESTUARINECONDITIONS: 
1 Clyde.. "great body of watercomingdown the river which overflowed its banks at several places" 
E)LAMB'SCIRCULATION PATTERN JAN 30TH 31ST FEB 1ST 2ND 
CNW WWW 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENTOF EVENT : 
2 Stranraer... almost half of the Caimryan Road washedaway. 
B)DAMAGECAUSED: 
2) 1 Stranraer... disruption to shipping.
2 Stranraer... "shipsto Glasgowand Lame could not sail" 
3) 2 Stranraer... "Much damage was done to Caimryan Road, almost half the road being washed away" 
4) 1 Stranraer... "the roof was blown off a large store on the breast work" 
7) 2 Stranraer... part of town along coast flooded... damage to roofs of some houses. 
8) 2 Stranraer... "flooding that part of the town which lies along the coast... also Cairnryan Road 
for a considerable distance" 
C) IMPACTAT OTHER SITES : 
2) 1 Clyde... considerable interruption was caused to the ferry traffic between Govan and Partick. 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
England, Wales.. 'a severe gale from the north-west... causing much destruction and loss of life'. 
Source see below. 
E)SIZE OF EVENT: Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Stirling Journal And Advertiser 1877 February 2, The Storm` 
2 Newspaper... Dumfries And Galloway Standard 1877 February 3, 'Storm At Stranraer" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OFINFORMATION: 
1 Short description of event as part of a longer descripion of the more local effects of the storm. 
2 Short description of event. 
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NUMBEROF EVENT : CE.49 
DATE OF EVENT: 1878 1953.-
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Golspie..."encroachment by the sea' 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Golspie... 'erosion which was most serious opposite the village itself encroachment by the sea had 
been proceeding at the rate of 8 inches a year, 50 feet of land having disapppeared in 75 years" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper...GlasgowHerald 1953 September 23, Rev C. A. Dodds 'Coastal Erosion Inroads In Golspie Area" 
B)ESTIMATEDRELIABILITYOFSOURCESAND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUAUTY OF DATA : 
Short description of the event. 
NUMBEROF EVENT :CE. 50 
DATE OF EVENT: 1881/1882 
A) TIDALCONDITIONS: 
Frazerburgh 'South Harbour... The patent slip was swept away" ... 
G)ANY OTHER FACTORS : 
Frazerburgh "South Harbour... when the first deepening operations were carried out" ... 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENT OF EVENT : 
Frazerburgh... *South Harbour. The patent slip was swept away" .. 
B) DAMAGE CAUSED : 
2) Frazerburgh... "South Harbour... The patent slip was swept away" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book... J. Cranna (1914) 'Frazerburgh : Past And Present` Rosemount Press, Aberdeen, 502pp, p337.
Original reference The author was harbour treasurer during the occurrence of this event so his later ... 
record is essentially an eyewitness report although dimmed somewhat by memory as regards the date 
of occurrence. 
B)ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUAUTY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CE.51 
DATEOF EVENT :1 1882 February21. 
2 1882. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Buckie... during high water at the Cluny Harbour. 
B)WIND CONDITIONS : 
2 Lonmay... "a storm" 
C) DURATIONOF STORM : Type1. 
E) LAMB'S CIRCULATION PATTERN : 20TH 21ST 22ND 23RD 
AW ANW AA 
H) CLASSIFICATIONOF CAUSE OF FLOOD :Type I. 
A) EXTENTOF EVENT : 
1 Buckie... The beach embankment along the north side of the fishcuring premisesand the 
sawmills wood yard were carried off. At the fishcuring premises in Low street a concrete wall erected 
to protect the back groundfrom the sea was made a complete wreck. 
2 Lonmay... outlet to a stream from Strathbeg a partial failure until a storm scoured out the 
beach at that point. 
B)DAMAGECAUSED: 
2) 1 Buckle... several boatswere damagedat the Cluny harbour. A quantity of gravel was carried 
over the pier and into the basin. 
8) 1 Buckle... at the back of the north-east pier, the sea wrought around the end of the parapet, and 
carried a quantity of gravel over the pier and into the basin. 
C) IMPACTAT OTHER SITES : 
2) 1 Portgordon... some damage was done at the harbour. 
3) 1 Port Tannachy... the road was literally covered with shingle. 
7) 1 Nether Buckle 1 house flooded. ...1 Portessie several houses flooded. ...8) 1 Nether Buckle a dwelling house was flooded by the sea, and a quantity of gravel washed into it. ...1 Portessie... several houses were also flooded. 
1 Port Tannachy... the road was literally covered with shingle. 
E) SIZE OF EVENT : Local 
A)SOURCESOFINFORMATION: 
1 Newspaper... Banffshire Advertiser 1882 February23. 'Buckle', 'High Tide" 
2 Book... Scottish Council Of Social Service (1960) "The Third Statistical Account Of Scotland 
Volume 7: The County Of Aberdeen" Collins, Glasgow, p313. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA: 
1 Short description of event at each location, little information on cause of event. 
2 Very short description of the event. 
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NUMBER OF EVENT : CE. 52 
DATE OF EVENT : 1,2 1891 October17. 
CAUSEOFEVENT 
A) TIDALCONDITIONS: 
1 Isle Of Whithorn... "fortunately the tides had not reached their full height" 
B)WINDCONDITIONS: 
1 Isle Of Whithom... 'the storm... was felt in all its fury" 
C) DURATIONOF STORM : Type 1. 
E) LAMBS CIRCULATION PATTERN : 16TH 17TH 18TH 
CWW 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Isle Of Whithom... sea wall breachedin several places in front of Pnyagil Row 
8) DAMAGE CAUSED : 
3) 1 Isle Of Whithorn... public road from bridge flooded and blocked for a number of hours. 
8) 1 Isle Of Whithorn...... the public road from the bridge downward was flooded to a depth of 
several feet. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1891 October 22 'Isle Of Whithom The Late Storms'-
2 Newspaper... Dumfries And Galloway Standard 1896 October 10 'Destructive Gale And Floods' 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA 
1 Short description of event which forms part of a description of two events. 
2 Provides correct date of event but not any detail on the event. 
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NUMBEROF EVENT : CE. 53 
DATE OF EVENT: 1,2 1891 October 19. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Drummore... *the tide was exceedingly high...some say it was the highest... for fifty years"
1 Isle Of Whithorn... "the tide rose to an unprecedented height" 
B)WIND CONDITIONS : 
1 Drummore..."wind blowing a gale from the south" 
1I sie Of Whithom... "although the gale had considerably abated" 
C) DURATIONOF STORM : Type 1. 
E)LAMB'S CIRCULATION PATTERN: 18TH 19TH 20TH 
WWS 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
A)EXTENT OF EVENT: 
1 Grennan... roadfrom Curghie washedaway...sea wall recently erected also washed away. 
B)DAMAGE CAUSED : 
3) 1 Grennan... road from Curghie badly damaged and covered in with tons of shingle and seaweed. 
8) 1 Grennan... road from Curghie partly washed away... sea wall recently erected also washed away. 
C) IMPACT AT OTHER SITES : 
4) 1 Isle Of Whithom... several warehouses and a cold store sustained damage the latter being 
washed away. 
5) 2 Dumfries... 'a good deal of loss of livestock' 
2 Troqueer... at Flatts Of Cargon 100 sheep drowned. 
6) 1 Isle Of Whithom... some damage to local church. 
7) 1 Isle Of Whithom... lower end of town many houses flooded and damaged. 
2) 1 Isle Of Whithom... the beacon on the Screen rocks has been swept away. 
8) 1 Drummore... a quay.foot of water on the new 
lisle Of Whithorn... lower end of town extensive flooding. 
2 Dumfries... great flood... the greatest which had occurred in the district in living memory. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1891 October 22, 'Kirkmaiden The Storm", "Isle Of -
Whithorn The Late Storms'-
2 Newspaper... Dumfries And Galloway Standard 1896 October 10, "Destructive Gale And Floods" 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOFQUALITY OF DATA : 
1 Description of event gives its cause and effects and is part of description of two events. 
2 Brief mention of event as part of a very long discussion of a later event. 
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NUMBEROF EVENT :CE. 54 
DATE OF EVENT: 1894 February 11-12. 
CAUSEOFEVE 
A) TIDALCONDITIONS: 
West Coast... "the waters had greatly subsided before nightfall"
Portpatrick..."and a heavysea on" 
B) WIND CONDITIONS : 
West Coast... "the storm" 
Stranraer..."a south-west wind... a hurricane of tremendous force" 
Caimryan..."the severity of the gale"
Portpatrick... "The storm... proved terrific in its violence" 
Drummore... fierce gale.. The wind was from the west and west-north-west. .Newton Stewart "a most severe storm of wind" - ...Whithorn... "violent gale" 
C) DURATION OF STORM : Type 2. 
E) LAMB'S CIRCULATION PATTERN : 10TH 11TH 12TH 13TH 
W CW NW ANW 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENTOF EVENT : 
Stranraer..."sea wall at Port Rodie damaged" 
B)DAMAGE CAUSED : 
3) Stranraer... damage to telegraph lines occurred blocking communication. 
4) Stranraer... 1 shop on North Strand Street had its plate glass window blown in. 
Stranraer... some houses lost slates. 
8) Stranraer... sea wall at Port Rodie damaged by storm. 
C) IMPACTS AT OTHER SITES : 
1) Portpatrick...I sailor died as a result of the wreck off the coast. 
2) West Coast... "In the Solway three ships were driven ashore, and in the Clyde, several vessels suffered 
more or less injury. At Ayr a steamer broke from its moorings, and seriously damaged four or five other 
vessels" 
Portpatrick... 1 vessel smashed to pieces in the harbour and 1 vessel wrecked off coast. 
Caimryan... 1 vessel driven ashore but not wrecked. 
4) Newton - Stewart £50 worth of damage at brick yard when a brick stack was blown down. ...Penninghame a wooden shed blown down. 
5) West Coast... " a further destruction was caused to many plantations.
Portpatrick... some levelled.farms had outhouses unroofed and stockyards 
Drummore... Some stack-yards suffered damage. 
Newton Stewart Stock-yards at several farms were damaged as were farm houses and other buildings.- ...Whithom... 2 hay sheds unroofed at Bishopton and Rispain. 
6) Drummore... some grave-stones at Kirkmaiden Cemetry blown down. 
7) West Coast-considerable damage done to many house properties.
Drummore... some house lost slates and chimney cans. 
Newton - Stewart several housesstripped of slates, lead, glass and chimney cans and other damage....A house being built had a wall blown down and other damage... Some farm houses also damaged. 
7) Whithom... several houses lost slates, chimney cans and windows. 
Portpatrick... many houses suffered damage, had windows broken and lost slates. 
8) West Coast... "considerable amount of flooding' 
Portpatrick... harbour area affected by heavy seas. 
E) SIZE OF EVENT : Local 
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AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper...DumfriesAdvertiser And Wigtownshire Free Press 1894 February 15 "Disastrous Storm" 
B)ESTIMATEDREUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Description of event concentrates on the damage to shipping. 
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NUMBEROF EVENT : CE55 
DATEOF EVENT : 1,2 1894 December 22. 
3 1894 December 21-22. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
3 Stranraer "The tide rose rapidly to a height possibly unprecedented in a century"...3 Portpatrick.... 'accompanied by a high ses" 
3 Girvan... "The sea was fearfully high in the firth... There was a very high tide" 
B) WIND CONDITIONS : 
1 Stranraer... "memorable gale" 
from a westerly direction, but3 West Coast... "a gale of extraordinary violence... It commenced 
afterwards veered round to the north-west" 
3 Stranraer... "the storm raged with frightful severity...from the north-west" 
3 Kirkcolm... a gale of appalling violence... the wind veering round from south-west to west and 
north-west. 
3 Kirkmaiden... the most disastrousgale ever experienced... hurricanefrom west. 
3 Portpatrick... "the storm" 
3 Glenluce... "storm" 
3 Newton Stewart gale from west...increased to a hurricane. - ...3 Wigtown... "A violent storm of wind... The wind seems to have been from the west or west by south' 
3 Whithorn... "the storm" 
3 Isle of Whithom hurricane from north-west. ...3 Portwilliam... Vale" 
3 Kirkcowan... "A storm of great severity... The gale blew from west-north-west" 
3 Garlieston... "A most disastrous hurricane of wind" 
3 Girvan... "One of the heaviest and locally most disastrous gales...The wind was from the 
north-north-west" 
3 Gatehouse... "a violent and damaging storm" 
3 Creetown... *the storm" 
3 Castle Douglas... gale from west.-
3 Kirkcudbright... "A terrific gale" 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 20TH 21ST 22ND 23RD 
ANW W CNW W 
G)ANY OTHER FACTORS : 
3 Kirkcolm... "torrents of rain" 
3 Newton Stewart heavy showers of rain. - ...3 Wigtown... 'A violent storm of... rain" 
3 Castle Douglas... rain.-
H) CLASSIFICATIONOFCAUSE OF EVENT : Type1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
3 Stranraer... The damage to the sea walls skirting the Loch is enormous... the unsubstantial clay 
and stone frontage from the slaughter house to the East Pier has simply dissolved and left 
scarcely a trace behind... Beyond the railway the road is seriously breached and the substantial 
sea wall running eastwards from Bowling Green Road has been undermined In various places and 
east of Ladies Walk in one or two parts completely demolished... sea wall under construction was 
completely destroyed... From Port Rodle westwards large portions of the sea wall up to Adair's 
sawmill were broken down... damage done to the breastwork between the sawmill and the East Pier 
The retaining wall running along Agnew Crescent has been partially thrown down and footwalk has ...
been torn up... the foreshore opposite Mr Kyle's new dwelling was greatly torn up and the new wall 
and railing were thrown down-erosion of part of Broadstone Road and sea wall and garden wall... 
3 Kirkcolm... the Kirkcolmroad is seriouslybreached in places. 
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3 Girvan... the breastwork at the Doune Cemetary has been damaged, and the road along the 
shore from WoodlandsBay has been considerably cut up. 
B)DAMAGE CAUSED : 
1) 3 Stranraer... 4 dead due to wreck of 2 fishing boats at sea. 
3 Kirkcolm... 2 sailorsdrownedwhen vessel wrecked. 
3 Girvan... 4 died when their caravanwas blown over by the gale and caught fire at the back of 
the harbour. 
2) 2 Stranraer... "a number of vessels were driven ashore between Corsewall and Portlogan" 
3 Stranraer... many vessels smashed to bits in the harbour... 1 vessel stranded, 3 vessels 
Wrecked 1 fishing smack and a number of small boats wrecked also... some damage done to ... 
railway pier, part of its surface was washed away, also where it joins the railway where it 
breached the sidewall and covered the carriage way wth shingle and broke most of the lamps on 
on the bank were away or destroyed... 3 the pier... at Clayhole Bay all the boats either washed 
at Seabank... Some parts of the Broadstone road haveyachts destroyed and 4 seriously damaged 
disappeared. 
3 Kirkcolm... All boats except one were washed away and lost... 1 vessel wrecked at South 
Cairn... the beacon at Laggan Rock or Ebbstone north of dally bay was washed away. 
3 Girvan... 3 vessels driven from their moorings... five or six fishing boats have been wrecked 
and a similar number badly damaged. 
3) 1 Stranraer... "which so extensively damaged the foreshore roads" 
3 Stranraer... "the Caimryan Road from Bellevilla Road in Stranraer almost to Balyett no longer 
exists. Great stretches of it have been completelywashed away... east of BowlingGreen Road 
the roadis very badly damaged... the road at Sheuchan Mill blocked by fallen trees... railway 
workshop roofs lost alot of slates. 
3 Kirkcolm... the Kirkcolm road is seriously breaches in places. 
3 Girvan... roadway along shore from Woodlands Bay has been considerablycut up... many 
telegraph wires were blown down. 
4) 3 Stranraer... many sheds on breastwork either demolished or badly damaged also a small 
and 3 badly show ground had most of its rides smashed... at Clayhole Bay 1 shed demolished 
damaged... the creamery hoardings arounfd the enclosure was swept away as well as some pig 
demolished in the sheds and pigs... the 65ft chimney stack at the gasworks was 
storm... extensive damage done at the Tileworks. 
3 Girvan... "a number of plate glass shop windows have been blown in" 
5) 3 Stranraer... 1 field flooded and part of its boundary wall demolished... trees blown down on 
the road opposite Sheuchan Mill some trees in the grounds of Broadstone House have fallen and ... 
Farm lost 70 poultry the garden and 1 turnip the garden is partially wrecked... Low Auchneel ... 
field at Waukmill House were flooded with the loss opf some of the crop.... garden wall at North 
-West Castle demolished. 
3 Kirkcolm... the damage to farmhouses and stackyards is great... stacks of grain and straw by 
the score have been overturned and scttered. 
in6) 3 Stranraer... new town hall lost an ornamental corner turret... church under construction 
Sun St lost its roof.. many stone monuments felled and other damage was done at the cemetary. .3 Girvan... Two ornamental windows in the South Parish Church have been blown in, and a memorial 
window damaged. In the Roman Catholic Church Of The Sacred Heart a large strip of the roof has ...
in the Doune Cemetary have been blown down asbeen tom off... About 20 of the gravestones 
well as some damage being done to the breastwork. 
7) 3 Stranraer... some houses lost walls, slates, chimney pots, hoardings, pailings and some 
doors were torn from their hinges from Clayhole Bay westwards the back garden walls of ... 
many houses were either breached or levelled... most houses on Sheuchan Street suffered 
house flooded the later to a depthdamage 1 lost its roof...Broadstone house and the gardeners 
of several feet... Lewis Street badly affected. 
3 Kirkcolm... many houses lost slates and windows and other damage. 
3 Girvan... many houses lost slates, chimney can, chimney tops and windows. 
8) 1 Stranraer... *the foreshore roads in the Burgh of Stranraer and its vicinity flooded" 
3 Stranraer... roadway at the West Pier flooded... The sea ran along some of the front roads like 
mill race and was nearly waist deep... the field opposite the East Pier transformed into a small a 
lake. the low flats of the houses on Agnew Crescent flooded the sea made a breach over the ..... 
road opposite Seabank and Sheuchan Mill... Waukmill House had its garden and I field flooded by 
the sea... part of gaswoarks flooded. 
3 Kirkcolm.... road flooded. 
3 Girvan... "the waves swept over the pier and breakwater with great fury. 
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C) IMPACT AT OTHER SITES : 
1) 3 West Coast... the loss of life is enormous. 
3 Lochryan... 1 sailor drowned. 
3 Portpatrick... 2 lives lost when a steamer was stranded near Corsewall. 
3 Lochwinnoch... 4 dead and 11 injured due to mill collapse. 
3 Ayr... 3 dead and several injured due to tenement collapse.
3 Finnart 4 sailors drownedand 7 injured when vessel wrecked....3 Kirkmaiden... off Logan Head 1 shipwreckwith 25 casualties. 
2) 3 West Coast... the loss of shipping has been enormous. 
3 Wigtownshire... numerous wrecks on the coast. 
3 Lochryan.. some in thevessels stranded storm. 
3 Portpatrick... the south pier behind the lighthouse building was blocked with stones and 
boulders and a quantity of debris... On the northside a considerable quantity of stones and debris 
was carried over into the inner harbour 1 vessel was wrecked and another driven ashore and ...
suffered some damage 1 steamer was stranded near Corsewall with 2 lives lost. ...3 Finnart 1 vessel wrecked. ...3 Kirkmaiden 3 vessels were damaged in the harbour one of these vessels knocked 15 feet of ... 
part of the wall on top of the harbour, 1 vessel was driven ashore, 1 yacht was wrecked and 
many vessels lost their gear... off Logan Head Wessel was wrecked with many casualties. 
3 Isle of Whithom...1 beached boat blown hundreds of yards inland and slightly 
damaged....lifeboat slightly damaged in attempted rescue. 
3 Portwilliam... vessel driven ashore 10 miles south of the harbour. 
3 Creetown... 1 vessel blown ashore and considerably damaged. 
3 Kirkcudbright... 4 vessels and a number of fishing boats were wrecked and two others collided. 
3) 3 South West Coast... major damage and disruption done to the telegraphic and telephone-
communications system... major disruption to the train service partially as a result of fallen 
trees on some lines. 
3 West Coast... "the telegraph system is completely broken down" 
3 Portpatrick... roadway adjoining breastwork tom up... many roads around Dunskey House were 
blocked due to fallen trees. 
3 Glenluce... telegraphic communications were disruted for some time. 
3 Newton Stewart some roads blocked by falling trees... some gas street lamps damaged.- ...3 Garlieston roads blocked by fallen trees.some ...
3 Creetown... *the public road near Ravenshallwas completely blocked with fallen trees" 
3 Castle Douglas... "Most of the roads leading into the town were blocked by fallen trees"-
3 Kirkcudbright... the roads were completely blocked by fallen trees... the railway station had its roof 
completelystripped of slates and the boundary paling was completely knocked down. 
4) 3 Lochwinnoch... 1 mill collapsed. 
3 Newton Stewart many sheds, some used by a builder, have all been completely- ...
unroofed.. the brick stacks of the two wollen mills at Kirkcowan have been blown down. .3 Wigtown "considerable damage done to the distillery"...3 Whithom... some shop windows were smashed and 2 stores lost their entire corrugated roofs. 
3 Kirkcowan... "Both woollen mills cases being blown away"were badly wrecked, the stalks in both 
3 Kirkcudbright... "The tall chimney of the gasworks was thrown down... completely wrecking the works" 
5) 3 West Coast... the damage to growing wood is enormous. 
3 Caimryan... at Lochryan House the deerpark wall has been demolished and numerous trees and 
evergreen shrubs have been uprooted... at Lochinch many of the trees and much of the 
ornamental garden has been demolished in the storm 500 crows found dead in the lake also. ...3 Portpatrick... many stackyards were levelled and oathouses unroofed... many trees were 
blown down on Dunskey plantations.
3 Wigtownshire... in the high lying districts many stackyards blown away, much damage done to 
byres, stables and outhouses, many of which lost their roofs. 
3 Kirkmaiden... many farms had stackyards blown over and lost grain and fodder...a farm at 
High Curghie lost 16 stacks of grain. 
3 Glenluce... many stackyards overturned and many trees uprooted. one farm ouhouse lost its .. 
entire corrugated roof. 
3 Newton - Stewart some trees have fallen in the town and many more outside of it... many...
stackyards destroyed and much damage to byres and other outhouses. 
3 Wigtown... "Great numbers of trees are lying flat, and Baldoon wood has been greatly thinned" 
3 Whithom... "trees in great numbers being uprooted, and many stackyards levelled to the ground"
3 Isle of Whithom... *much valuable grain, hay, straw etc, has been lost entirely, or badly damaged" 
3 Garlieston... many trees have been felled in every direction. 
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3 Gatehouse... The woods on the various estates have been much damaged" 
3 Creetown... many trees uprooted and broken down. 
3 Castle Douglas... many trees uprooted in the town and district... many farms had their -
outbuildings unroofed. 
3 Kirkcudbright... many trees have been blown over including 30 on a two mile stretch of 
road...the railway line was also blockedand telegraphic communications were disrupted...many 
granaries,hay and com ricks, stables were upset and demolished. 
6) 3 Kirkmaiden... "In the graveyard 16 headstoneswere blown down and smashed. 
3 Newton Stewart PenninghameChurch had a ton of freestone torn from its parapet and damage- ...done to the weather vane. and lamps at the entrance way to the church damaged...Minnigaff, 
Penninghame,All Saints, and at the new cemetary some monumentshad been thrown down and broken. 
3 Wigtown... the court building lost its roof and most of the walls of its upper storey. 
on it.3 Whithom... some damage to the steeple of the parish church and the weather vane 
3 Castle Douglas... the Victoria Hall lost one of its gables and part of its roof...the United -
Presbyterian Church was also badly damaged. 
3 Lochryan... at Lochinch part of old castle demolished. 
3 Portpatrick... "In the quarry the Gun Harbour... was turned upside down, and a considerable 
outlay will be entailed before the ground resumes its wonted appearance" 
7) 3 West Coast-the damage to house property has been enormous... hundreds of people have 
lost their all in the destruction. 
3 Caimryan... manyhouses lost slates. 
of the houses3 Portpatrick... many houses lost slates off their roofs...flooded somenumerous 
on the lower level near the harbour. 
3 Ayr... 1 tenement collapsed. 
3 Kirkmaiden... most houses lost slates or chimney pots or in some cases roofs especially the 
village of Drummore... a number of houses were partially destroyed. 
7) 3 Wigtownshire... in the high lying districts many farmhouses damaged, some were made uninhabitable. 
3 Newton Stewart many houses lost slates, chimney cans, skylights, windows, garden walls - ... on some streets and the lead off some roofs... a number of and other walls and wooden railings 
houses suffered severe damage including farmhouses 
3 Wigtown... many houses lost slates, chimney cans, lead and other parts of their roofs. 
3 Whithom... many houses lost slates, chimney cans, window glass. 
3 Isle of Whithom... many houses suffered damage including farmhouses, some lost their entire roofs. 
3 Kirkcowan... many houses lost slates, chimney cans, glass and large blocks of solid masonry. 
3 Garleston... some houses lost slates and chimney cans. 
3 Gatehouse... some houses lost their roofs, many others lost slates and fallen chimneys. 
3 Creetown houses lost part of their roofs, many others lost slates, windows and some ... 
were blown to pieces.chimney cans... many outhouses and other wooden erections 
one houses was damaged by a3 Kirkcudbright... some houses destroyed by fallen trees-and 
fallen chimney... many houses lost slates and chimney cans. 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLANDAND SOURCES : 
3 England railway disaster at Crewe 13 people killed and over 50 seriously injured, many are not expected Into recover... In several towns there was much destruction of property accompanied by 
loss of life ...
killing 1 man...AtSheffield a great chimney stack fell killing 5... At Bradford 2 steam cars overturned 
Blackburn on an infirmary damage done to factories is so severe. 5 were injured when a chimney stack fell ... 
3 Ireland The storm also experienced with equal severity. was 
E)SIZE OF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
1 Newspaper Wigtownshire Free Press 1905 November 30, "Sea Encroachment At Stranraer" ...2 Newspaper... Wigtownshire Free Press 1911 November 9, "The Storm" 
3 Newspaper... Wigtownshirefree Press 1894 December 27, "The Great Storm" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event, event mentioned in comparison to a more recent event so the 
details are sketchy.
2 Very short description of event which forms part of a longer description of a later event. 
3 Very detailed description of all aspects of the event and the locations affected and the damage done. 
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NUMBER OF EVENT: CE. 56 
DATE OF EVENT : 1896 October 7 (P. M. event). 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
Troqueer..."by the previous nights tide" 
E)LAMB'S CIRCULATION PATTERN : 6TH 7TH 8TH 
W-C 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A)EXTENT OF EVENT : 
Troqueer... a nine foot breach in the embankment at Nethertown Farm. 
B) DAMAGE CAUSED : 
5) Troqueer... ln Nethertown Farm a number of fields flooded. 
8) Troqueer...In Nethertown Farm a number of fields flooded due to breach of embankment. 
E)SIZE OF EVENT: Local 
A)SOURCESOFINFORMATION: 
Newspaper...DumfriesAnd Galloway Standard 1896 October 10, 'Destructive Gale And Floods' 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS : Class 1. 
C)ASSESSMENTOFQUALITY OF DATA : 
Very brief mention of event as part of a detailed description of a later event. 
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NUMBER OF EVENT: CE. 57 
DATE OF EVENT : 1,2 1896 October 8 (A. M. event). 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Portpatrick... 'the high tide which swept over the quay walls" 
1 Drummore... "the sea rose to a great height" 
1 Wigtown... "the tides being at their highest at present... one of the largest floods witnessed" 
1 Garliestown... "a very high tide... the water rose to a greater height than the oldest inhabitant can recall' 
1 Isle Of Whithorn... *the day tide...was of an abnormal height" 
2 Solway... "a 21 foot tide, and the force of the wind drove it to greater height"an even 
2 Troqueer... a very high tide. 
2 Kingholm Quay... "the tide was the cause of a large degree of discomfort" 
2 Glencaple district... "The tide all along the estuary of the Nith was of an unprecedented height" 
was2 Annan... the tide very high...an hour before high water the tide was 21 feet 4 inches. 
2 Carsethom... a still higher tide. 
2 Southerness... "the tide overflowed" 
2 Dalbeattie "added to a high tide" ...
2 Colvend... "Along the Colvendcoast the sea ran mountains high" 
2 Gatehouse... " A heavy sea rushed into Gatehouse Bay. 
2 Creetown... "a very high tide" 
B)WIND CONDITIONS : 
1 Portpatrick... one of the worst storms in many years. 
1 Drummore... "the gale was very severely felt" 
I Wigtown... *A storm of a rather a severe nature... wind blowing from the south-west' 
1 Garliestown... "A storm of unusual severity" 
2 Solway... 'a south violence"west gale of exceptional 
2 Glencaple district 'the gale"...
2 Carsethorn... "a strong south-west gale. 
2 Kirkcudbright... "the gale was felt in its full weight" 
2 Auchencairn... *the storm" 
2 Mid - Annansdale *the full effect of the gale was received" ...2 Langholm... "gale very violent' 
2 Creetown... "a severe gale from the S. W. " 
C) DURATIONOF STORM : Type 1. 
D) ESTUARINECONDITIONS: 
2 Nith... 'the Nith came down in heavy flood' 
2 Annan... the North Bum overflowed its banks. 
E) LAMB'S CIRCULATION PATTERN : 7TH 8TH 9TH 
CC 
G) ANY OTHER FACTORS : 
2 Solway *accompanied by heavy rainfall" ...2 Dumfries... "the rainfall for the forty-eight hours up to nine o'clock yesterday morning 
(friday)... registered 1.96 inches' 
2 Dalbeattie and Colvend... "Both the river Urr and the Dalbeattie Burn were in spate"
2 Mid Annansdale... "Consequent on the heavy rains... river flooding of hundreds of acres-
around the Annan... Come water also in spate 
2 Langholm... 2.16 inches of rain descended in 12 hours causing extensive river flooding...river 
Lyne and Esk in flood. 
2 Gtenkens... the Ken came down in ragingflood also the Dee in flood. ... 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
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IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Portpatrick... "harbour on the north and south sides large portions of the potecting banks ...have beenwashed away" 
1,2 Drummore...some coastal roads eroded in places...the pitchedbattery being broken in 
several places... one road impassableto vehicular traffic. 
1 Isle Of Whithom... the protecting sea walls at the back of nearly all the properties were 
demolished...the protecting sea wall at the back of the harbour was washed away. 
2 Solway... "The river embankments at a great many points proved insufficent to combat the 
force of the water and extensive flooding, causing widespread disaster was the result" 
2 Dumfries... below the town many breaches made in the embankments. 
2 Troqueer... "the bank for the protection of Broomlands and Priestlands fields were washed 
away... breaches made imn embankment at Nethertown... breaches in bank at Flatts Of Cargen. 
2 Kingholm Quay... one breach of 30 yards and several smaller ones-damage to bank on Dumfries side. 
2 Glencaple district... several breaches in the bank opposite Netherwood loaning... banking at 
Sherrington and Rollsuds breached in several places. 
2 Annan... the embankment between the bridge and Milnfield gave way... the wall surrounding the 
Moat burst... embankment at Hillend broken through... ambankment at Waterfoot farm swept away. 
2 Carsethorn... damage done to coastal fences and embankments in town... embankment between 
Slate Row and The Barracks breached in several places... Many yards of a sea wall recently built below 
the town also broken down, which caused the fall of a long stretch of stone dyke forming the fence 
of an adjoining field... Along the shore as far as Arbigland an enormous amount of damage has been 
done to sea walls and dykes. 
2 Kirkbean...embankmentat Mersehead Farm collapsed... embankment collapse aided by the 
burrowing of rabbits. 
2 Auchencaim... the sea wall at Balcary Tower has been almost completely washed away. 
2 Creetown... "the banking in several places has been washed away. 
2 Powfoot... portion of road washed away. 
B)DAMAGE CAUSED : 
1) 2 Annan... 1 youth drownedwhen his small boat capsized.
2 Solway... 1 sailor slightly injured when Solway lightship was stranded at Lochar. 
2) 1 Isle Of Whithom... 1 fishing boat smashed to pieces in the harbour... the sea carried away a 
large portion of the back of the harbour. 
2 Glencaple... all the fishermen's huts blown away I schooner stranded on the shore. ...2 Solway... lightship stranded at Lochar. 
2 Auchencaim... The pier at Fish House Green has been utterly destroyed... boathouse at Balcary 
was wrecked. 
2 Creetown... A few of the fishermen's boats sunk and net stakes though out of reach were 
were washed away. 
2 Portpatrick... "some small boats set adrift from their in the harbour"moorings
3) 1 Portpatrick... "the roadway in front of the harbour was completely torn up" 
1 Drummore... the roadway known as Stair St was partially washed away... cost £150 to repair... the 
public road leading from Low Curghie to Tirally Point and at Kilatay Bay were also badly damaged 
and in several places the road cut away. 
1 Isle Of Whithom... the roadwayleading to the Cairn was washed away.
2 Solway-many telephone wires down leading to much communicationdisruption. 
2 Troqueer...public road flooded in three places between Pleasance and Islesteps. 
3) 2 Annan... part of the railway enmankment at the Old Mill destroyed. 
2 Carsethorn... several roads flooded especially the road at North Carse farmhouse... the road opposite 
Victoria Terrace flooded and the road from Victoria Lodge to Slate Row... road to Kirkbean was flooded 
at Pow Bridge... roadway between Slate Row and The Barracks was totally destroyed. 
2 Kirkbean roads in the area of Mersehead Farm flooded as a result of an embankment giving way. ....
2 Powfoot... portion of road washed away... road so badly damaged that it is unusablefor wheeled traffic. 
2 Creetown... some of the roads were flooded and damage done to them. 
4) 1,2 Portpatrick...some shops flooded. 
1 Isle Of Whithorn... "offices, stores and stables received considerable damaged... Some blocks 
of solid masonry weighing several tons were moved some feet" 
2 Dumfries HoddamCastle Inn flooded... some damage to showmen's caravans and one tent ...blown away.
2 Kingholm Quay... 3 stores on the quay flooded one to a depth of five feet and damage to goods 
of about £100... damage to goods was also caused in the other two stores. 
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2 Glencaple... 1 small store blown away. 
2 Annan... gasworksflooded interrupting supply for 12 hours... 1 office flooded to a depth of 16 
inchesand some warehouses in Port Street. 
2 Carsethom... 1 saw mill flooded... 1 stable and coach house damaged 1 manure store and 1 ... 
other premises damaged. 
2 Creetown... alot of loose timber thought out of reach of the water was washed away. 
5) 1 Isle Of Whithom... " a field...Low Isle was flooded, and a quantity of potatoes washed out of the drills' 
2 Solway... farms flooded at Ladyhalland Stanhope. 
2 Dumfries Dalwinton meadows and many other fields above the town were flooded. ...2 Troqueer... 4 fields flooded at Nethertown... 11fields flooded at Pleasance and Flatts Of 
Cargen... at Pleasance hundreds of rabbits drowned and numbers of partridge also 
perished... vinery at Cargenholm blown down. 
2 Kingholm Quay... many fields flooded... 1 field of turnips badly damaged... 300 yards of iron 
railing felled. 
2 Glencaple district... many fields flooded and large quantities of turnips and other farm produce 
have been washed away... fields flooded at Sherrington and Hollsuds. 
2 Annan... fields flooded at Hillend and crops in them badly damaged... a field of wheat at 
Waterfoot farm swept away. 
2 Carsethom... North Carse farm... several buildings flooded. 
fencing2 Kirkbean Mersehead farm and farmhouseflooded when embankment gave way......destroyed, crops damaged and thousands of rabbits drowned. 
6) 2 Kingholm Quay... park flooded. 
2 Annan... at the Moat an ornamental summerhouse was washed away. 
7) 1 Portpatrick... some houses flooded. 
1 Isle Of Whithorn... many low lying houses flooded. 
2 Solway-cottages flooded at Brow Well. 
2 Kingholm... many houses flooded to a depth of between two and three feet causing some 
interior damage. 
2 Glencaple... a few houses flooded... nearly all the cottages at Conheath were flooded. 
2 Annan... many houses on Rose and Butte Streets flooded... also houses in Port Street and 1 
house at Waterfoot flooded. 
houses flooded. 2 Carsethom... some houses flooded and the gardens of several other 
2 Creetown... houses In Mill Street and Silver Street flooded. 
8) 1,2 Portpatrick "the high tide, which at noon swept over the quay walls in a solid mass, ...
flooding shops and houses" 
1 Drummore... the roadways at various points partially washed away. 
1 Isle Of Whithom... many houses flooded and parts of the harbour were washed away... a part of 
the Low Isle also flooded. 
8) 2 Solway... "the fury of the gale combined with the heavy spate and a series of high tides 
produced floods of rarely exampled magnitude in the district... cottages at Brow Well 
flooded-farms at Ladyhall and Stanhope flooded 
the Hoddam2 Dumfries... The Whitesands was covered to a great extent up to and including 
Castle Inn... The Dock Park was submerged from the Old Infirmary Loaning 
downwards... Dalwinton meadows and many other fields above the town were standing deep in 
water... below the town much flloding due to numerous breaches in the embankments. 
2 Troqueer... The fields between the Newabbey road and the river on Redbankwere flooded...at 
Nethertown the tide rushed over a nine foot gap in the embankment flooding four fields... further breaches 
made later on-farm of Pleasance and Flatts Of Cargen extensivelyflooded, 11 fields in total, between
200 
and 300 acres. At three points between Pleasanceand Islesteps the public road was flooded, up to three 
feet in places and the greatest distance being a hundred and thirty yards. 
2 Kingholm Quay... the tide rushed over the embankment into the fields all around, covering the 
whole of the surrounding district with water... several breaches made in the embankment.... many 
houses flooded... quay flooded to a depth of five feet... Kingholm park inundated. 
2 Glencaple district... flooding of a few houses...... cottages at Conheath flooded... many fields 
flooded in the district including at Sherrington and Hollsuds. 
2 Annan... Rose and Butte Streets flooded...the holm above the bridge and Everholmwere 
flooded-area around the Moat flooded.... flooding in Port Street... fields at Hillend flooded... 1 
house and fields at Waterfoot flooded... in stackyard at Waterfoot farm there was five feet of water. 
2 Carsethom... The tide soon washed over several of the gardens on the opposite side of the 
road from the houses, and at high water several portions of the road along the village were 
covered by the sea. At North Carse farmhouse the sea covered the road for a considerable 
Victoria Terrace flooded also from the Victoria Lodge to Slatedistance... the road opposite 
Row... road to Kirkbean was flooded at Pow Bridge. 
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2 Kirkbean... Mersehead farm and farmhouse flooded when embankment gave way... roads in the 
are also flooded as a result. 
2 Auchencairn... the pier at Fish House Green, Balcary was enveloped with the raging waves and 
utterly destroyed. 
2 Creetown... flooding of housesin Mill Street and Silver Street...a number of public roads also flooded. 
C) IMPACT AT OTHER SITES : 
2) 1 Portwilliam... some damage done to the harbour. 
2 Portling... fisherman's hut damaged where the bedding was all washed away. 
2 Colvend... at Kippford severalsmall boats were carried out to sea. 
2 Kirkcudbright... 2 vessels run aground in the storm. 
3) 1 Garliestown roadto Egemess is damaged and covered in sand and largestones. ...2 Mid Annansdale... low-lying roads impassable in several places due to the river flooding.-
2 Langholm... many roads flooded by the river the river Lyne flooded the main line of the North ... 
British Railway for a quarter of a mile and part of the embankment was swept away. 
2 Dalbeattie... roadway at quay flooded. 
2 Colvend... road to Kippford sufferedconsiderabledamage. 
2 Gatehouse... roads at the drawbridge and Skyrebum Bridge flooded. 
4) 1 Portwilliam... 2 properties suffered some damage. 
2 Glenkens... roof of luncheon pavillion blown away at the New Galloway show field. 
2 Dalbeattie... lumber stored on the quay damaged and washed away. 
2 Kirkcudbright... 1 warehouseflooded and much of its stock damaged...3 large casks of paraffin 
and some lumber were washed off the dock and out to sea. 
2 Gatehouse...several hundred tons of lumber washed off the quay... slaughterhouse at Boatgreen 
surrounded by water. 
5) 1 Wigtown... 2 farms flooded at Maidlandand Crook. 
2 Mid - Annansdale...many hundreds of acres of land flooded due to river 
flooding...much grain 
washed away or damaged. 
2 Langholm... many fields flooded by the river. 
2 Glenkens... at the Mains Of Kenmure some fields flooded also along the Dee some fields ... 
partially flooded. 
2 Dalbeattie... "nearer the town a large number of rats were destroyed" 
2 Kirkcudbright... fields near the town flooded and at the Tarff valley where a considerable 
portion of hay was carried away... a few ash trees have been snapped down. 
2 Gatehouse... fields around drawbridgeflooded. 
6) 2 Gatehouse... vestry of Free Church flooded... haystack at Boatgreen surrouded by water. 
7) 1 Garliestown... some low-lying houses flooded. 
2 Colvend... 1 house at Port-o'-Warrenflooded and destroyed. 
8) 1 Wigtown... "one of the largest witnessedhere for a number of years... farmland
flooded at 
MaidlandandCrook. is damaged1 Garliestown... "some of the low-lying houses were inundated... road to Egemess 
and covered to a depth of three feet with sand and large stones. 
2 Southemess... a road and merses were flooded. 
2 Dalbeattie and Colvend... a general flood especially at the ports. 
2 Dalbeattie... "The quay and roadway were submerged" 
2 Colvend... a house at Port-o'-Warren was fooded and destroyed. 
2 Kirkcudbright... "the lower part of the town was flooded... the noon tide over flowed the 
harbour was 18 inches of water. The river embankment and in the nearest warehouse there .. 
water flowing into the adjacent fields... Tarff valley.was completely covered, the 
2 Gatehouse... flooded from the drawbridge to the Boatgreen including the quay... fieldsthe area 
around drawbridge flooded was the roadway of the bridge... flooding of roadway at Skyrebumas 
Bridge... flooding of vestry of the Free Church. 
10) 2 Palnackie... considerabedamagewas done. 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
2 England 10 lives lost in the Humber due to a collision in fog...reports of heavy damage come 
from English ports. Tremendousseas were experienced at Blackpool. 2 children died when the 
back walls of four houses in Stone Street, Newcastle were blown to the ground. 
2 Wales 5 lives lost at Holyhead when a vessel being towed snapped her howser and 
foundered.. other fishermen's lives have been lost from Tenby... and Ramsey in the Isle Of Man... At 
running along the shore was washed away and several Towyn nearly two miles of railway embankment 
and the town plunged into darkness. Inbridges were also demolished, the gasworks were submerged 
many other parts of North Wales the Cambrian Railway has suffered much damage. near Feyrd? a sea 
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wall in the course of construction was completely demolished. 
2 Ireland 10 lives lost as the Daunts Rock Lighthouseis believed sunk just outside Cork harbour 
E)SIZEOF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
1 Newspaper WigtownshireFree Press 1896 October 15, "Portpatrick" ...
2 Newspaper.,. Dumfries And GallowayStandard 1896 October 10, "Destructive Gale And Floods" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENTS : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Long description of the event describing in detail the cause and impact of the event. 
2 Very long datailed description of all aspects of the event. 
NUMBER OF EVENT: CE. 58 
DATE OF EVENT : 1,2 1896 October 8 (P. M. event). 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Isle Of Whithom... a repetition of the day tide but not as high. 
2 Kingholm Quay *The following tide at midnight was almost as high'...2 Carsethom... "Fortunatelythere was less sea and the tide did not strike so high a level" 
B)WIND CONDITIONS : 
1 Isle Of Whithom... "although it still blew hard-shift in the wind' 
E) LAMB'SCIRCULATION PATTERN : 7TH 8TH 9TH 
CC 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Isle Of Whithom... "Several breaches were made in the sea wall skirting the street" 
2 Carsethorn..."At the Slate Row a little more of the road was washed away" 
B)DAMAGECAUSED: 
3) Carsethorn... "At the Slate Row a little more of the road was washed away" 
4) 1 Isle Of Whithom... the Post Office was closed as a result of the flood waters surrounding it. 
4) 2 Carsethom... saw mill and 1 other premises suffered further damage. 
8) 1 Isle Of Whithom... nothing like as much water came in... Post Office had 4 to 5 feet of water around it. 
C) IMPACTAT OTHER SITES : 
7) 2 Kingholm Quay...some houses flooded. 
8) 2 Kingholm Quay...some houses againflooded. 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... WigtownshireFree Press 1896 October 15, "Isle Of Whithom" 
2 Newspaper... Dumfries And Galloway Standard 1896October10, "DisastrousGale And Floods" 
B)ESTIMATEDREUABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Description of event forms part of a much longer discussion of a previous event. 
2 Brief mention of event which forms part of a very long description of a later event. 
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NUMBEROF EVENT: CE59 
DATE OF EVENT : 1897 November 28-29. 
A) TIDAL CONDITIONS : 
Scotland, East Coast... "at several places the high tide and heavy sea" 
England..."The tide was about seven feet above its usual level" 
Stranraer..."an abnormallyhigh tide was experienced" 
B) WIND CONDITIONS : 
Scotland..."A gale of great severity swept over the country northerly'...England..."north-westerly to westerly gale' 
Stranraer... "the gale was felt with great severity in Lochryan owing to its northerly direction. 
C) DURATION OF STORM : Type1. 
E) LAMB'S CIRCULATION PATTERN : 27TH 28TH 29TH 30TH 
W CW N CW 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENT OF EVENT : 
Scotland, East Coast... 'destruction of roads near the sea margin' 
Stranraer...40 yards of the sea wall and Caimryan Road collpased sinking at the deepest point 
to a depth of 5 feet, cost of repair is aboput £200. 
B)DAMAGE CAUSED : 
1) Scotland, East Coast... South of Berwichsome sailors drowned in shipwreck. 
2) Scotland, East Coast... several fishing boats damaged and wrecked... Peterhead 3 yawls blown 
out to sea. South of Berwick a shipwreck occurred. 
Stranraer... "one or two fishing boats sustained some damage' 
3) Scotland, East Coast.. roads destroyed.some .
Stranraer...part of Caimryan road collapsed and closed to traffic.. 
8) Scotland, East Coast... some places affected by storm. 
Stranraer...'When at its height the breastworkand some of the shore roads were 
inundated...part of sea wall and Caimryan Road collapseddue to the pounding of the sea. 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
England shipwrecks off Northumberland, Yorkshire and Cornish coasts. The damage done in the 
English Channel to vessels, coast towns and dock works was very extensive. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
Newspaper Wigtownshire Free Press 1897 December 2, "Severe Storm" ... 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF OUAUTY OF DATA : 
Detailed description of event. 
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NUMBER OF EVENT : CE. 60 
DATE OF EVENT : 1899. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Arbroath...coastal erosion. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Arbroath...coastal erosion going on to the east of the town-material transported to Buddonness 
promentory,which is growing. 
E) SIZE OF EVENT : Local 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION: 
Book...G. Hay (1899) 'History Of Arbroath" 2nd Edition, Arbroath. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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FLOOD NUMBER : CE. 61 
DATE OF EVENT: 1,2 1899 February 11. 
A) TIDAL CONDITIONS : 
1 Solway... "The tides... were exceptionallyhigh" 
2 South Alloa... *high tides... On Sunday the height of the tide was 25 feet 9 inches. It is more 
than 26 years since the like happened before" 
B) WIND CONDITIONS : 
1 Solway... in the absence of any up-channel winds" 
D) ESTUARINE CONDITIONS : 
1 Solway... "the Nith, which was in flood at the time" 
2 South Alloa... "The storm of last week has causedthe River Forth to become much swollen" 
E) LAMB'SCIRCULATION PATTERN : 10TH 11TH 12TH 
SW SW CW 
H) CLASSIFICATIONOFCAUSEOF EVENT : Type 3. 
A) EXTENT OF EVENT: 
1 Troqueer... breaches made to embakments. 
1 Nethertown... breachesmade to embakments. 
1 Kirkconnel... breachesmade to embakments. 
B)DAMAGECAUSED: 
5) 1 Troqueer, Nethertown, Kirkconnel... agricultural land flooded. 
8) 1 Troqueer... 'several breaches in the embankments... adjacent land flooded' 
1 Nethertown... 'made a gap in the bank at a farm... adjacent land flooded' 
1 Kirkconnel estate banks was pierced in three place... adjacent land flooded. ... 
C) IMPACT AT OTHER SITES : 
4) 2 South Alloa... hotel cut off by water. 
5) 2 South Alloa...several fields on the Inch Farm were flooded. 
7) South Alloa... houses on both banks were flooded, some had part of their contents washed into 
the street. 
8) 2 South Alloa... the water rushed over the banks of the river at a terrific rate... the hotel at 
the south side was completely surrounded by water... 1 street flooded and the lower parts of 
houses on it... Several of the fields on the Inch Farm were flooded and some houses on the north 
side also were flooded. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1899 February 15, "High Tides And Flooding" 
2 Newspaper... Alloa Journal 1899 February 18, 'High Tides Serious Flooding At South Alloa" -
B) ESTIMATED RELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF DATA : 
1 Description of event forms part of a longer description of a sequence of two events. 
2 Description of event gives detail on both the cause and the effect of the event. 
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FLOODNUMBER: CE. 62 
DATEOF EVENT: 1,2 1899 February 12. 
A) TIDAL CONDITIONS : 
1 Solway... "On Monday the tide was even higher' 
1 Priestlands... 'tide rose higher than the new bank constructed a few years ago" 
2 Dundee... exceptional high tide. 
B) WIND CONDITIONS : 
1 Solway... "on account of the wind being stronger" 
D) ESTUARINECONDITIONS: 
1 Solway... "the Nith, which was in flood at the time" 
E)LAMB'S CIRCULATION PATTERN: 11TH 12TH 13TH 
SW CW CS 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 2. 
A) EXTENTOF EVENT : 
1 FlattsOf Cargen, breach in embankment....
1 Troqueer..."a portion of the river-sidefootpath below Troqueer Mill was washed away" 
B)DAMAGE CAUSED : 
5) 1 Flatts Of Cargen, Priestlands and Broomlands... agricultural land and gardens flooded respectively. 
8) 1 Flatts Of Cargen... breach made... adjacent land flooded. 
1 Troqueer... "a portion of the river-side footpath below Troqueer Mill was washed away" 
C) IMPACT AT OTHER SITES : 
2) 1 Dumfries and Kingholm... dock and quay flooded respectively.
3) 1 Nith... "the roadway at the foot of Nith Place blocked'was 
7) 1 Kingholm... houses flooded. 
8) 1 Priestlands... "tide rose higher than the new bank constructed a few years ago... submerging 
part of the land behind" 
1 Broomlands... "and the flood also extended up to the gardens at Broomlands" 
1 Kingholm... *the water was standing to a depth of five feet on the quay and houses were surrounded" 
1 Dumfries... "a considerable portion of the Dock has been converted into a minature lake and 
embankment overflowed. 
1 Nith... "the roadway at the foot of Nith Place was blocked" 
1 East Coast Of Scotland, Grangemouth and other places flooded. 
1 Whitehaven and other places on the Cumberland coast flooded. 
2 Dundee... harbour. 
E)SIZEOF EVENT : Local.. 
A) SOURCES OF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1899 February 15, 'High Tides And Flooding" 
2 Newspaper... Dundee Advertiser 1920 January 9. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of event including descrption of event of the previous day. 
2 Brief mention of event as part of a description of a later event. 
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NUMBEROF EVENT : CE.63 
DATEOF EVENT : 1901October 28. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
Bridgeness Harbour... 'an unusuallyhigh tide" 
B)WINDCONDITIONS: 
Bridgeness Harbour... a great storm... gales lasted for about a fortnight and on the 28th... the 
storm reached its height. 
C) DURATION OF STORM:Type 3. 
D) LAMB'S CIRCULATION PATTERN : 27TH 28TH 29TH 
AW ANE-
G) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
BridgenessHarbour.. ". some 30 acres of unreclaimed foreshore east of the harbour... the sea 
was finally shut out at the begining of 1901 the sea burst through the bank at a weak place and ...flooded the whole enclosure' 
B)DAMAGECAUSED: 
9) BridgenessHarbour... 30 acres of newly reclaimed land lost to the sea. 
C) IMPACTAT OTHER SITES : 
1) Granton... 20 lives lost when H. M. Revenue cutter 'Active" was wrecked. 
2) Granton..."H. M. Revenue cutter "Active" was driven against Granton Pier and totally wrecked" 
E)SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... H. M. Cadell (1913) 'The Story Of The Forth", J. Maclehose and Co. Ltd, 299pp, 
p234-237. Based on personal involvement and observations of author. 
B) ESTIMATED RELIABILITY OF DATING OF EVENT AND SOURCES : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of event as part of a longer description of reclamation techniques including the 
affected site. 
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NUMBEROF EVENT : CE.64 
DATE OF EVENT :1 1902 September 3. 
2 1902. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
1 Solway... "a high tide... swept with destructiveforce along the sea-board of the Solway from 
Portpatrick to Gretna and up the estuaries of the rivers' 
1 Glencaple... tide was mountains high... many feet above the height registered in the nautical almanacs. 
1 Annan... the tide... rose to within two feet of the top of the railway viaduct which connects 
Annan and the Cumberland coast... a height of 33 feet. 
1 Dumfries... "the tide rose so high that the Caul was obliterated... between twelve and one o'clock a 
height of 8 feet 3 inches was registered on the New Bridge, and the river had fallen to 7 feet 3 inches 
at three o'clock... a foot of the height at the earlier hour was due to the presence of tidal waters' 
1 Kingholm... "The tide was up fully an hour before its usual time" 
1 Carlaverock... "the high tide' 
1 Troqueer... "The rapidity with which the tide rose above the embankment. 
2 Carsethom... "high tide' 
8) WINDCONDITIONS: 
1 Scotland... 'a terrific gale... The storm swept over... the whole of lowland Scotland, from the 
Solway to Clyde and 1 Forth In the early morning the direction of the wind was from the ... 
south-east; but while the hurricane was at its strongest, between ten o'clock and one, it blew 
from the south-west " 
1 Kingholm... *the gale driving in" 
1 Edinburgh... wind speed measuredat 78 mph.
1 Dumfries "the force of the wind"...
2 Dumfriesgale from S. W. 
C) DURATION OF STORM :Type 2. 
D) ESTUARINE CONDITIONS : 
1 Solway... "a high tide... swept with destructive force along the sea-board of the Solway from Portpatrick 
to Gretna and up the estuaries of the rivers... following the heavy rain of Tuesday and the preceding 
night, the storm on Wednesday" brought down the rivers in roaring flood, and the combined effects of 
the high sea and the fresh in tidal rivers had disastrous results. 
E) LAMBS CIRCULATION PATTERN: 2ND 3RD 4TH 
SCW 
G) ANY OTHER FACTORS : 
1 Scotland... "torrential rain" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENTOF EVENT: 
1 Solway... "banks being broken down in many places'
1 Dumfries... "numerous breaches were made in the river banks' 
1 Kingholm... opposite the lands of the Crichton Royal Institution the east bank was broken in two places, 
one gap extending 90 feet the other 20 feet. 
1 Glencaple... embankment along farm broken in two places.
1 Carlaverock... a two mile protective wall was overtopped by four feet of water and as a result is 
riddledwith holes at East Park farm...a sea bank at Nether Locharwoods broken down. 
B)DAMAGE CAUSED : 
1) 1 Dumfries... 2 people suffered minor injuries after being blown off their feet... 1 man 
seriously injured when horses bolted due to the storm. 
3) 1 Dumfries... many roads blocked by fallen trees.... Telegraph and telephone were broken in 
many places, and communication has been seriously disrupted. 
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1 Glencaple... "bridge at north end of village damaged... the road between Glencaple and Kenneth 
Bank had its macadam surface stripped off. 
4) 1 Kingholm... many stores on the quay flooded-in one damage was estimated at between 
£1200 and £1300...timber washed off Laghall Quay. 
1 Glencaple... one wooden store carried away with all the goods in it... 2 wooden refreshment 
houses on the edge of the village were washed away. 
5) 1 Solway... "miles of crops submerged, and in some instances live stock drowned" 
1 Dumfries... many trees felled in the storm including at the Convent grounds...Nithbank orchard 
seven trees blown down-Dock Park 6 trres completely uprooted... most other trees in the park 
suffered severe damage-severe damage to crops all around the town six hay ricks blown over. 
1 Glencaple... 1 farm partially flooded. 
1 Carlaverock... 5 farms flooded... 70 acres of grain destroyed and much green crop lands flooded 
at East Park.. two dozen sheep drowned at Hollands... much crop damage done at Nether .Locharwoods... £400 worth of damage done to a potato field at Stanhope. 
6) 1 Dumfries... the roof of the new block at the Convent lost many slates and roof lead. 
1 Carlaverock... pavillion at Stanhope destroyed.for use of visitors completely
7) 1 Dumfries-many plate glass windows blown in, wall protecting entrance to house blown down. 
1 Glencaple some houses damaged by the flood...one had its hedge broken down. ...8) 1 Dumfries... "The Dock Park was submerged, and on the Whitesands the overflowing waters 
swept around the Hoddam Castle corner" 
1 Kingholm... quay and house in the village surrounded by the flood up to several feet in depth. 
Laghall Quay on the opposite side of the Nith flooded. 
1 Glencaple... road flooded...at the village the water covered the high wall in front of the houses 
flooding the gardens...the quay was also flooded... 1 farm flooded. 
1 Carlaverock... the very large farm of East Park was almost completely flooded when the two mile wall 
protecting it was overtopped and riddled with holes by the high tide by as much as 4 feet... farm at 
Hollands flooded... farm at Newfield flooded... farm at Nether Locharwoods flooded... farm at Stanhope flooded. 
C) IMPACTSAT OTHERSITES: 
3) 1 Moffat... road between Marchmount and Marchili blocked by a fallen tree. 
1 Bankend... road blocked by 4 fallen trees also affected New Abbey road, Dalbeattie road, the 
Castle-Douglas road, the Terriglas road. 
1 Lochmaben... Lockerbie-Dumfries train damaged when it ran into a tree that had fallen on the line. 
1 Troqueer... many farms flooded on Stewartry side especially at Greenmerse farm on the 
Kirkconnel estate. 
4) 1 Troqueer and Nithsdale Mills... alot of glass blown in. 
6) 2 Carsethorn... *houses facing beach were flooded' 
7) 1 Lochruttongate... a cottage badly damaged by a failing tree. 
8) 1 Troqueer... The farms on the Stewartry side of the river were flooded to an extent unprecedented 
within living memory farrn of Greenmerse on the Kirkconnel estate heavily inundated, the tide rose 3 ...feet above the embankment" 
2 Carsethom... "houses facing beach were flooded" 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England the storm swept over the north of England. 
1 Ireland the storm swept over the north of Ireland. 
E) SIZE OF EVENT : Intermediate 
A) SOURCES OF INFORMATION : 
1 Newspaper... Dumfries And Galloway Standard 1902September 2 'Wild Wednesday Havoc By 
GaleAnd Floods' 
2 Letter... A. E. Truckell pers letter dated 1990 September 13. Mr Truckell is the formercomm. 
curatpr of the Dumfries Museum and has a particular interest in the history of the Carsethom 
area. Original Reference... memory of older relatives. 
8) ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Very detailed description of the event giving information on all aspects of the event. 
2 Letter from local curator/historian giving a brief description of the event. 
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NUMBEROF EVENT : CE6S 
DATEOF EVENT : 1903- 1906. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Nairn...'the sea has made considerable inroads' 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type1. 
IMPACTOF EYE 
A) EXTENT OF EVENT : 
Nairn...'the very serious condition of the foreshore near the harbour and Fishertown... During 
the past three years the sea has made considerable inroads and unless something is done very
soon the Fishertown will be in danger of being inundated' 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper...Glasgow Herald 1906 December 17, "The Erosion Of Naimshire Shore" 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATINGOF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
NUMBEROF EVENT: CE. 66 
DATE OF EVENT : 1904- 1953. 
A) TIDAL CONDITIONS : 
Golspie... coastal erosion. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT :
Golspie... Loss of 36 feet of land between the golf clubhouse and the high water mark... erosion 
here has thus taken place at a rate of 8.5 inches per year. 
B) DAMAGE CAUSED : 
6) Golspie... loss of land beside the golf clubhouse. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper...Glasgow Herald 1953 September 23, Rev C. A. Dodds "Coastal Erosion Inroads 
In Golspie Area" Based on a comparison with the 1904 Ordnance Survey map of the area. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CE67 
DATEOF EVENT : 1904November10. 
CAUSEOF EVENT 
A) TIDALCONDITIONS: 
Buckie...a very high tide prevailed. 
E) LAMB'SCIRCULATION PATTERN : 9TH 10TH 11TH 
cw w cw 
H)CLASSIFICATIONOF CAUSE OF FLOOD : Type 1 
A) EXTENTOF EVENT :
Buckle... "sea made a further encroachment at the east end of Commercial Road "The waves washed ... 
away the land to the very edge of the road leaving a sheer fall of 8 or 10 feet on to the beach" 
B) DAMAGE CAUSED : 
3) Buckie..."The waves washed away the land to the very edge of the road leaving a sheer fall of 8 or 10 
feet on to the beach. A telephone pole was undermined and fell and has been erected in another spot" 
8) Buckie..."The waves washed away the land to the very edge of the road leaving a sheer fall 
of 8 or 10 feet on to the beach. 
E) SIZE OF EVENT: Local 
A)SOURCES OF INFORMA71ON : 
Newspaper... Banffshire Advertiser 1904 November 17 "Buckle Encroachment Of The Sea" -
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA: 
Short description of the event. 
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NUMBEROF EVENT : CE-68 
DATE OF EVENT : 1,2,5 1908 February 21-22. 
3 1908. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Stranraer... "high tide in Lochryan... hevy seas" 
1 Portpatrick... "there was a heavy sea in the harbour" 
was a1 Whithorn... "There heavy sea at the Isle and the tide rose level with the quay" 
2 Largs... 'invasive high tides" 
5 Largs... "a high tide... that the high tidal waters were driven over the pier" 
5 Ardrossan 'the tide was a high one" ... 
was5 Fairlie... "there a heavy sea running and the tide was the highest we have had for some years" 
B) WIND CONDITIONS : 
1 Stranraer... "a south-west gale set in on Saturday morning. In the forenoon the wind suddenly 
backed to the and gradually increased in force till between noon and three o'clocknorth-west. ..it was blowing with the force of a hurricane" 
1 Scotland... "the country was swept by a fierce south-west gale which in places had the force ... 
of a tornado" 
1 Portpatrick... a gale but not from S. W. 
1 Glenluce... "a severe storm of wind... hurricane force... from the north-west" 
1 Drummore... "a severe gale" 
1 Wigtown... "the wind blew with terrific force" 
1 Portwilliam... "a severe gale" 
1 Garlieston... "a hurricane of wind" 
2 Largs... "the storm" 
5 Largs..."the violence of last Saturday's storm...a strong wind from the south with a change in 
the direction of the wind to the west or north-west" 
3 Methill... "storm" 
5 Ardrossan... "a severe storm of wind' 
5 Fairlie... "the storm" 
4 Kilmarnock (GIe)... Wind at 9 am and pm : 19TH 








SW SW SW 
Force (mph) 6 10 10 6 10 16 10 10 10 10 
C) DURATION OF STORM :Type 2. 
E) LAMB'SCIRCULATION PATTERN : 19TH 20TH 21ST 22ND 23RD 
NW WWW NW 
G)ANY OTHER FACTORS : 
1 Scotland... "In many places thunder and lightning accompanied the storm, and rain was general" 
1 Glenluce... "with heavy showers of hail" 
1 Drummore... "accompanied by blindingshowers of hail and sleet" 
1 Wigtown... accompaniedby hail showers. 
1 Portwilliam... accompanied by heavy hail showers. 
1 Garlieston... "accompanied by rain sleet and snow" 
5 Ardrossan... "rain and hail" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
1 Stranraer... The embankment at the approach to the railway bridge at the foot of Stair Drive suffered 
severely, however, huge cavities being made in the earthwork above the stone pitching by the action of 
Road to the end of the Wigtownshire Creamery premises... beingthe waves... the embankment from Seabank 
partially washed away, Creamery shed had part of its washed away... An embankment erectedfoundation to 
protect a roadway to a house in Low Largs was lifted away.. roadway at Innermessan brae extensive erosion . 
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taking place.Sea wall and road beyond the burgh boundary badly damaged 
B)DAMAGE CAUSED : 
1) 1 Stranraer... 1 cyclist injured. 
5 Largs... "several people were blown down and injured" 
2) 1 Stranraer... 1 vessel damaged at the East Pier. 
3 Methill... "harbour damaged" 
3) 1 Stranraer... some roads and streets impassableowing to the flood waters and driving spray.
Roadwayoutside burgh boundary will have to be resurfaced. 
5 Largs... Bath Street and part of Main Street flooded and the low-lying districts of the town were flooded. 
4) 5 Largs... shops flooded in low-lying districts of the town, up to a foot of water in them 
whichcaused considerable damage. 
5) 1 Stranraer... 1 field flooded at High Balyett. 
6) 1 Stranraer... "most of the seats in Stair Park knocked over" 
7) 1 Stranraer... some houses flooded, mant lost slated and chimney pots, several windows blown in. 
8) 1 Stranraer... "the waves were making a clean sweep over the Breastwork, the esplanade at Portrodie, the 
west pier, Agnew Crescent and the sea-wall in Caimryan Road...the soon flowing into the low lying sea was 
parts of market Street, Harbour Street and North Strand Street... being submerged to a depth of several 
feet... the embankment at the slaughter-house, the latter being flooded for a considerable time... The 
gardens of householders on the shore side of Sheuchan Street were flooded... also Armstrong Close and 
Broadstone Road... the embankemnt from Seabank Road to the end of the Wigtownshire Creamery 
premises.. an embankment at Low Largs was lifted away... a field and the Innermessan brae roadway at .
High Balyett sea wall and road beyond Burgh boundary. ... 
C) IMPACTS AT OTHER SITES: 
1) 1 Kilmarnock I man killed when wall blown down. ...2) 1 Drummore... 1 vessel slightlt damaged. 
1 Portwilliam... 1 small fishing boat sunk. 
1 Firth Of Clyde...much disruption to ferry services. 
3 Methill... "harbour damaged" 
5 Ardrossan considerabledisruption to ferry services. ...3) 1 Newton Stewart...telegraph wires to the Whithom district damaged.-
1 Scotland... much disruption to telephonic communications. 
5 Ardrossan... numerous telephone wires blown down. were 
4) 5 Ardrossan... "The door of the broker's store at the Inches. was also burst open...5) 1 Glenluce... slight damge to stacks and trees. 
1 Newton Stewart... "several trees uprooted"-
1 Garlieston... *greatnumbers of trees have been blown down. Farm stackyardshave also suffered" 
7) 1 Glenluce... slight damage done to some roofs. 
1 Wigtown... a good deal of damage was done to property.
1 Newton Stewart... 'Chimney cans and slated blown down" -
1 Garlieston... "Houses have been stripped of slates and chimney cans' 
5 Ardrossan... "the wooden barricade which tops the wall at the rear of Lauriston South Crescent was 
blown down and part of the wall with it...many houses lost chimney cans and slates" 
8) 1 Portpatrick harbour. ...1 Whithom... Isle and harbour. 
2 Largs... flooding of seafront. 
3 Methill... "harbour damaged" 
D)LOCATIONAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England Fatalities due to the storm at Manchester, Wisbech, Leeds, Liverpool, Sheerness (Kent) and 
Oldbury. At Grimsby a lightship was sunk. A mill at High Lane, four miles from Stockport had £20,000 
worth of damage done. 
1 Ireland part of train blown off tracks. 




1 Newspaper... Galloway Advertiser And Wigtownshire Free Press 1908 February 27, "Disastrous Gale" 
2 Letter... pers Judith Davenport, letter dated 25th November 1991, Assistant Librarian,comm 
Ardrossan. Original Reference... photograph of event with caption 
3 Book... R. and F. Moms (1983) "Scottish Harbours" The Alethea Press, Everton. 
No original reference specified but a list of references given at the back of the book. 
4 Observations... Meteorological Office 1908 Monthly Climatic Summaries, Kilmarnock (Glenfields Works). 




B)ESTIMATEDRELIABILITYOF SOURCES ANDDATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Very detailed description of the event, especially on the flooding and the damage caused. 
2 Very brief description of the event. 
3 Short description of event. 
4 Instrumental data and a weather diary. 
5 Detailed description of the event. 
NUMBEROF EVENT : CE. 69 
DATEOF EVENT : 1909- 1949. 
A)TIDALCONDITIONS: 
Southwick... Mersehead Farm... have lost 200 acres of merse by coastal erosion. 
Preston-merse... land lost by coast erosion. 
G) ANY OTHER FACTORS : 
Mersehead... previously reclaimed land. 
Preston-merse previously reclaimed land. ... 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Southwick... "Mersehead Farm... have lost by coast erosion in a period of about 40 years 
approximately 200 acres of merle land" 
Preston-merse previously reclaimed land lost by coastal erosion. ... 
B) DAMAGE CAUSED : 
9) Southwick Mersehead Farm... loss of 200 acres of merle land... previously reclaimed. ...Preston-merse... previously reclaimed land lost by coastal erosion. 
E)SIZE OF EVENT : Local 
AU FHENT1CITY OF EVENT 
A) SOURCES OF INFORMATION : 
Report J. Wilson (1949) "Land Reclamation On The Solway Firth" Scottish Records Office, ...File No. AF44/270, p1-3 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event concentrating on the possibilities of reclamation. 
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NUMBER OF EVENT : CE. 70 
DATEOF EVENT : 1910October 20 
CAUSEOF EVENT 
B)WINDCONDITIONS: 
Buckie...on Thursday it blew with terrific force from the north-east...severe gale.
Portknockie...gale... wind from north. 
Lerwick... a gale from the north-east. 
Aberdeen... gale. 
C) DURATIONOF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN: 19TH 20TH 21ST 
CN CN CE 
G) ANY OTHER FACTORS : 
Buckie...gale accompanied by exceptionalheavy rain. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
Buckle a part of the embankmentin front of a sawmills on the quay was washed away and the ... 
rails left without support. 
B)DAMAGE CAUSED : 
2) Buckle "the works in connection with the extension at the Cluny Harbour were slightly...
damaged",a huge heavy crane grab was lost...and the railway laid on the North Pier was tom 
up in one place and undermined in another. 
8) Buckle The sea was particularly rough, and it dashed against the sea wall with great ... 
violence... During the storm the works in connection with the extension at the Cluny Harbour 
were slightly damaged' 
E) SIZE OF EVENT : Local 
A) SOURCESOF INFORMATION: 
Newspaper Banffshire Advertiser 1910 October 27 "Severe Gale in The Moray Firth', "Damage ...To Buckle Harbour Extension Works" 
B) ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENTS : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Detailed description of the event. 
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NUMBER OF EVENT : CE. 71 
DATE OF EVENT : 1911 1912.-
CAUSEOF EVENT 
A)TIDALCONDITIONS: 
1 Sandhead to Drummore... "The erosion is stated to have been caused not only by the action of the sea" 
2 Low Curghie... 'sea encroachment" 
G)ANY OTHER FACTORS : 
1 Sandhead to Drummore... "The erosion is stated to have been caused-but also by the removal of 
materials from the foreshore by boats from Ireland, which have made a practice of lifting stones and gravel" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
IMPACT OF EVENT 
A)EXTENT OF EVENT : 
1 Sandhead to Drummore... "encroachment of the sea which is taking place"
1 Lochryan "erosion on both shores" ...
2 Low Curghie... sea encroachment. 
E) SIZE OF EVENT : Intermediate. 
AUTHEN11CITYOF EVENT 
A) SOURCESOF INFORMATION : 
1 Newspaper Wigtownshire Free Press 1911 June 29 "Coast Erosion In Wigtownshire" ...2 Newspaper... Dumfries And Galloway Standard 1912 June 15 "Coast Erosion In Wigtownshire" 
B)ESTIMATEDRELIABILITYOF SOURCES ANDDATINGOF EVENT :Class1. 
C)ASSESSMENTOFQUALITY OF DATA : 
1 Description of the event concentrates on the institutional response to the problem. 
2 Description of the event concentrates on the institutional response to the problem. 
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NUMBER OF EVENT : CE. 72 
DATE OF EVENT :1 1911 November 9 (date of newspaper, Sunday flood) 
3 1911 November. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Glasgow... An exceptionallyhigh tide raised the vessels high above the quay walls in the harbour. 
1 Stranraer...the tide at mid-day rose to an abnormal height in the harbour" 
1 Portpatrick... "at high water" 
1 Luce Bay... "a heavy sea was running" 
1 Ballantrae... "the tide swept the land"over 
1 Girvan... "there was an exceptionally high tide" 
3 Troon... very high water. 
3 Ayrshire... the storm from the north-west. 
B) WIND CONDITIONS : 
1 Glasgow... a south west hurricane... winds up to 60 m. p. h.-
1 Stranraer... hurricane. 
1 Portpatrick... gale of unusual severity from the west... veered round to North - West and 
moderated in severity. 
1 Drummore... a gale of exceptional severity. 
1 Glenluce...the storm continued... coming from the west in great gusts. 
1 Kirkcowan... "the gale continued" 
1 Newton - Stewart... "one of the most violent storms experienced" 
1 Wigtown... The wind blew with the force of a gale from the north - west 
1 Whithom... "not for many years has such a gale been experienced'
I Ballantrae... "a fierce tempest raged" 
3 Stevenston... "the storm" 
3 Saltcoats... storm unequalled for thirty years previously... wind from north-west. 
2 Colmonell... Wind at 9am : 4TH 5TH 6TH 7TH 8TH 
Direction WWWWW 
Force (mph) 59 75+ 59 28 28 
2 Dunfries... Wind at 9am and pm : 5TH 







Force (mph) 51 43 16 26 22 22 
C) DURATION OF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN : 4TH 5TH 6TH 
WWW 
F) LAMB'S SINGULARITIES : No 38.21 Oct 18 Nov, 29 days, W+C.-
G) ANY OTHER FACTORS : 
1 Glasgow, Kirkcowan, Wigtown heavyrain. ...1 Newton Stewart the Cree down in heavy flood. - came ... 
2 Dumfries... Comments: 
5TH Gale all night. Gale all day, wet. 
7TH Very wet and windy. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
8) 1 Portpatrick... "a considerable stretch of tarmacadam pavement in North Crescent was tom up" 
1 Ballantrae large portions of the beach were washed away. Big threat by erosion to several ...houses, a area beside the river-mouth.public road and water pipes and sewage drains in the 
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1 Girvan... a considerable portion of the sea banks on both sides of the harbourwere washed away. 
B)DAMAGE CAUSED : 
4) 1 Girvan... Manyshops had their windows blown in. 
6) 1 Portpatrick... a number of trees were blown down in the Dunskeyarea. 
7) 1 Portpatrick... some house damaged due to flooding in North and South Crescents, some 
houses lost slates. 
1 Girvan... manyhouses damaged, many slates lost and windows blown in. 
8) 1 Portpatrick houses in the front street were inundated... South Pier and Old Quay portions... 
washed away. 
1 Ballantrae... "the tide swept over the land... beach... flooding fields and reaching the houses at 
the Foreland and the Shellknowe" 
1 Girvan... portions of the sea banks on both sides of the harbour were washed away. 
C) IMPACTSAT OTHER SITES : 
1) 1 Rhins District... 1 man injured. 
1 Ailsa Craig... 2 men injured, 1 seriously.
1 Glasgow... a few people injured but not seriously. 
2) 1 Wemyss Bay...a large part of the pier has been seriously damaged. 
1 Portpatrick "blocks of limestone forming the south pier, were dislodged-also the Old ...Quay hada considerable portion washed away"...1 Ardrossan... steamer damaged in storm 
3) 1 Drummore... telegraphic communicationsdamaged. 
3) 1 Stranraer... some telegraph wires and poes damaged or blown down... the roadwaysin the 
North and South Crescents were slightky damaged. 
4) 1 Kirkcowan... the smithy had its roof blown off. 
1 Newton - Stewart...several zinc sheds lost their roofs. 
1 Ailsa Craig... the whole plant consisting of steam crusher, cranes and rails and wagons were 
swept into the sea and lost or rendered useless, damage is estimated at 2,000 pounds. Two 
storage receivers belongingto the lighthouse were also blown down. 
5) 1 Culhorn, Lochinch, Kildrochat... many stacks and trees blown over. 
1 Drummore... severai stacks were blown down and some damge to farm buildings. 
1 Glenluce... stacks were blown down and trees were blown down at Balkail. 
1 Kirkcowan... a great amount of damage done to stackyards and farm buildings, many trees 
blown down at Craighlaw and Carseriggan Woods. 
1 Whothom.. many stacks upset and some farm buildings damaged including at Catyans. 
1 Newton Stewart many trees blown down. - ...
1 Glasgow... many trees blown down in the city.
6) 1 Glasgow... damage to Exhibition especiallyIndustrial Hall, Scenic Railwayand Aviation Pavillion. 
1 Stranraer... a pinnacle of one of the small spires of the Parish church was blown down... Stair 
Park soccer ground had most of its barricade round the groundblown down. 
7) 1 Bridge Of Aird... 1 house had its ceiling collapse. 
I Glenluce... a few houses damaged in the countryside.
1 Kirkcowan... a great amount of damage done to houses, many lost slates. 
1 Newton blown in. Some - Stewart... many houses lost slates and chimney pots, some windows 
damage to street lamps and signs. 
1 Whithorn... many houses lost slates and many outhouses were damaged. 
1 Glasgow... numerous houses lost slates, chimney pots, plate glass windows, hoardings and 
parts of their roofs. 
7) 1 Stranraer... numerous houses lost slates, chimney pots, windows, pailings and lamps at ...
Caimryan many houses damaged due to flooding. 
8) 1 Glasgow... "vesselswere raised high above the quay walls" 
1 Wemyss Bay... "pier seriously damaged" 
1 Stranraer... at Caimryan village some flooding of houses... at the North east comer-
of Lochryan the inroads.sea made further 
10) 3 Stevenston... severe damage done. 
3 Saltcoats... extrensivedamage done. 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England Berwick and Liverpool... some deaths reported due to gale. 
E) SIZE OF EVENT : Intermediate. 
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AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Wigtownshire Free Press 1911 November 9, "The Storm" 
2 Observations... Meteorological Office 1911 Monthly Climate Summaries, Stations Nos. 6505 
Colmonell,6641 Dumfries. 
3 Newspaper... The Ardrossan And Saftcoats Herald 1911 November 29 "The Gale, Ayrshire's 
Experience,Flood And Havoc" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
E)ASSESSMENT OF QUALITY OF DATA : 
1 Very detailed description of event in terms of the cause of the event, the locations affected 
and the damage caused. 
2 Instrumental data and a weather diary. 
3 Brief mention of event as part of a detailed discussion of a later event. 
NUMBER OF EVENT : CE. 73 
DATE OF EVENT :1 1912 February 5-6. 
2 1912 February. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Low Curghie... "by the high tide" 
B)WIND CONDITIONS : 
1 Low Curghie... "and gale"
2 Dundee... "South East gale" 
C) DURATIONOF STORM : Type1. 
E) LAMB'S CIRCULATION PATTERN : 4TH 5TH 6TH 7TH 
A ASE CS S 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A) EXTENTOF EVENT : 
1 Low Curghie... roadway and seawall damaged. 
B) DAMAGE CAUSED : 
3) 1 Low Curghie... damage to roadway.
8) 1 Low Curghie... damage to roadwayand seawall by the storm. 
C)IMPACTSAT OTHERSITES: 
8) 2 Dundee... damage to promenade. 
E) SIZE OF EVENT : Local 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Newspaper. Wigtownsh ire Free Press 1912 March 7, Tidal Damage At Low Curghie" ..
2 Book... E. S. Valentine (1915) "Forfarshire"Cambridge, Cambridge University Press, p40. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DA11ONGOF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF EVENT : 
1 Short description of event as part of longer description of possible remedies and their costs. 
2 Short description of event. 
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FLOODNUMBER: 
DATEOF EVENT : 1,2,4 1912 November 26-27 
CAUSEOF EVENT 
A)TIDALCONDITIONS: 
1 Buckie... 'By yesterday morning it went round to the north, and blew with unabated force 
raising a heavy sea in the Firth, the waves dashing in volumes over Buckle Harbour" 
2 Millport... 'invasive high tide" 
4 Ayrshire... a higher tide because of the south-west wind. 
4 Ardrossan high tide... heavy seas... spray up to a hundred feet high. ...4 Fairlie... high tide. 
4 Irvine... "at the harbour one of the highest tides on record was raised" 
4 Largs... "the sea, which was breaking over the pier and esplanades"
4 Saltcoats.. 'the tide was perhaps the highest recorded in the district for many years... the 
water made its way to marks previously untouched" 
4 Troon... 'the sea rose higher and higher" 
4 Skelmorile... "Severe havoc wrought by the... tide" was 
4 Wemyss Bay... "Severe havoc was wrought by the... tide" 
B) WINDCONDITIONS: 
1 Buckie... "The wind veered round to the west towards Tuesday evening...By yesterday 
morning it veered round to the north, and blew with unabated force" 
2 Millport "storm" ...4 Ayrshire... hurricane of devastating force... frm a south-westerly direction...wind of 73 mph recorded. 
4 Ardrossan... "high wind... gale" 
4 Dairy wind velocity very high....4 Fairlie..."storm...gale,
4 Galston..."The storm" 
4 Irvine... "the wind which has been blowing for some time increased enormouslyin force... the hurricane" 
4 Kilbimie... the gale was one of the severest ever experiencedin this locality. 
4 Scotland... 'The storm which raged furiously" 
4 Largs... "the storm... the continuance of the gale which veered round to the west" 
4 Saltcoats..."storm...unequalledfor more than 30 years... gale from the south-west...60 or 70 knot gale"
4 Stevenston... "a strong gale" 
4 Troon... "violent gale from 
4 West Kllbride... "storm" 
south-west" 
4 Skelmorlie..."Severe havoc was wrought by the wind" 
4 Wemyss Bay... "Severe havoc was wrought by the wind" 










Force (mph) 16 16 6 10 6 43 6622 
3 Kilmarnock...Wind at 9 am : 24TH 25TH 26TH 27TH 28TH 
Direction W WS NW SE 
Force(mph) 22 16 43 16 2 
C) DURATION OF STORM : Type 3. 
E) LAMB'SCIRCULATION PATTERN : 24TH 25TH 26TH 27TH 28TH 
Ww CW CN C 
F) LAMB'SSINGULARITIES: No.43 1912/1913 November 23 - January7,46 days, Character W. 
G) ANY OTHER FACTORS : 
3 Kilmarnock-Comments : 
26TH Wind force 8 in am, force 9 1-2pm then force 8 to 5pm. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
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IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Buckie... Oppositethe sawmills on Commercial Road a considerable part of the roadway was washed away. 
4 Ardrossan... a section of the stone sea-wall in front of the New Parish Church was thrown 
down...a breach was made in the wall behundthe shipyard... wall at Bath Villa partly washed away. 
4 Fairlie... All along the shore footpaths and promenade were torn up.
4 Irvine upriver at Waterside the Garnockriver flooded the roadway and gardens near the ...footbridge and the greater part of the Low Green. 
4 Largs... A part of the Alexandra Esplanade has been broken up, while the sea wall to the north, near 
Fhon-a-urarahas been completely wrecked : and the road in front of Auberry Crescent has 
been almostwashed away. 
4 Saltcoats... the pathway and road at the Bathing Station have been utterly destroyed and the 
place where once it was is strewn with huge boulders... at the Brass all the bankingwhich had ...been placed on the seaward section of that part of town was swept away and a huge gap made in the 
road... the wall at the back of the Braes was knocked down... at the end of the East Shore a considerable 
gap was made in the slope... The sleeper fence which finishes off the earthwork was almost wrecked... some 
earth washed away from the railway line...The high tide effectively removed the sand which had drifted 
against the West Esplanade. 
4 Stevenston surrounding sand dunes were covered by water...The new pier.. the major part ... .
of last year's depositwas swept away. 
4 Troon... "At the south end of the Ballast Bank and along Titchfield Road, a lengthy portion of 
the roadway and the turf next to the sea were damaged...the esplanade road was cut up to some extent. 
Along the South Beach most of the bent was torn completely away"
4 West Kllbride... *esplanadeand cinder path entirely washed away" 
4 Wemyss Bay... 'the sea-wall recently erected has been demolished" 
B)DAMAGE CAUSED : 
2) 1 Buckie...waves swept the divers boat off the quay at the new harbour extension and was 
lost. Part of the railway on the quay was also demolished, and swept into the sea. 
1 lanstown... a wooden pier at the slip was smashed and half of it carried away.
4 Ardrossan... The depot of the Shipping federation was flooded out... E200 worth of damage 
done to the harbour. 
4 Fairlie... much damage was done to the pier.
4 Irvine... much flooding at the harbour. 
4 Largs... "The waiting-room at the pier has been rendered useless, and the pier has been 
considerably damaged" 
4 Saftcoats... two small vessels and one larger fishing boat destroyed in the harbour. 
4 Stevenston... "The pier suffered very severly, and the major part of last year's deposit was 
swept away"
4 West Kilbride... pier at Portencrosssplit, damage estimated at several hundredpounds.
4 Wemyss Bay... "and the damage done to the timber of the pier was extensive... the steamboat 
traffic had to be suspended"
3) 2 Millport floodingextensive of streets on seafront. ...4 Ardrossan... pathway on South Beach Green badly damaged £100 worth of damage...done... roadway at New Parish Church and North Crescent flooded. 
3) 4 Fairlie... Bay Street and Allanton Park Terrace flooded... the main railway line north of the 
tunnel was flooded and the upline damaged as to stop traffic... Telephonic and telegraphicwas so 
communication to Largs and West Kilbride were stopped for some time. 
4 Irvine...Harbour Street and footpath from the Smithy comer to the shipyard was flooded, the 
latter to a depth of 3 to 4 feet. 
4 Saltcoats... at the Braes... the roadway was encroached upon... Dockhead Street was flooded to 
a depth of two feet in places.
4 Stevenston... the water even found its way beyond the railway lines... making the intervening 
space look like an inland sea. 
4 Troon... telegraphic communicationsdisrupted for most of Tuesday...many streets flooded. 
4 West Kllbride... road to Ardrossan damaged. 
4) 4 Irvine the windmill pump was levelled to the ground and the chimney of a washing house ... 
was blown over and fell through the roof. 
4 Largs... some shops flooded and their stock damaged in Main Street and Gallowgate Street, 
shop windows were blown in on Nelson Street. 
4 Saltcoats... the wall at the back of the Braes was knocked down and some of the premises 
situated there were invaded by the tide 1 pub flooded to a depth of three feet on Quay Street. ... 
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4 Troon... many shops flooded at the Cross, damage done estimated at a £1,000...Post Office 
flooded to a depth of two feet...one window of the Co-operative Premises was smashed. 
5) 4 Ardrossan 1 tree at the Holm Plantation blown down blockingthe Sorbie Road...some ...
poultry and tame rabbits were drowned. 
6) 4 Ardrossan... some of the wooden seats on South Beach Green were tom from their fastenings and 
carried some distance away...the barricadinground the Celtic football pitch was also laid flat... stone cross 
on the roof of St John's Free Church blown down... park at Princes Street damaged. 
4 Saftcoats-while the entrance at the minstrel stand was so flooded that the water even invaded the 
Melbourne Park...the railings surrounding the pond at the Bathing Station have been tom up...the 
Bathing station was flooded and much damage has been dione to the inside of its buildings. 
4 Stevenstown... the old golfcourse was flooded... the kiosk was covered by water-many 
windows blown in at the school. 
7) 4 Ardrossan... some house cellars on Arran Place flooded-One house on North Crescent had 
Its front wall and ornamental railngs demolished. 
4 Fairlie... on Allanton Park Terrace houses were flooded, damage was also done to the some 
wall and railings in front. 
4 Irvine... "considerable damage was done to the roofs of properties in various quarters of the town" 
4 Largs... some houses flooded in Bath Street. Many houses lost slates, rhones and chimney cans. 
4 Saltcoats... The houses in Winton Circus were turned into islands... where one garden fence was 
undermined and collapsed... the houses facing the sea in Windmill Street were flooded-Most houses in 
Quay Street were flooded to a depth of three feet with much furniture and belongings destroyed. 
4 Stevenston... some houses lost slates and chimney cans. 
4 Troon..."In Portland Terrace a window was blown in... manyhouses flooded aroundthe Cross... manygarden 
walls in the lane behind Portland Terrace were demolishedor badly damaged by the force of the water. 
4 West Kilbride... some houses lost slates and chimney pots.
8) 1 Buckle... Opposite the sawmills on Commercial Road a considerable part of the road was washed away. 
1 Buckie...the wind went round to the north, and blew with unabated force raising a heavy sea 
in the Firth, the waves dashing in volumes over Buckle Harbour. "waves swept the divers boat 
off the quay at the new harbour extension-Part of the railway was also demolishedand swept 
off the quay". Opposite the sawmills on Commercial Road the sea was very rough...a considerable part 
of the roadway was washed away 
1 lanstown... The huge seas smashed the wooden pier at the slip, half of it being carried away 
2 Millport... extensive flooding of seafront and streets on it. 
4 Ardrossan... caused heavy seas to sweep over the South Beach Green... a section of the 
stone sea-wall in front of the New Parish Church was thrown down and the roadway flooded. 
The water found its way into some of the cellars on Arran Place... a breach was made in the wall behind 
the shipyard... the North Crescent was flooded for several hours... The depot of the Shipping federation w 
as flooded out.... park at Princes Street flooded... wall at Bath Villa partly washed away. 
4 Fairlie... Bay Street and Allanton Park Terrace flooded where some houses were flooded... All along the 
shore footpaths and promenade were tom up...the main railway line north of the tunnel was flooded. 
4 Irvine The land between the Dynamite Wharf on the Gamock and the site of the new shipyard was ... 
extensively flooded... Harbour Street and footpath from the Smithy comer to the shipyard 
was flooded, the latter to a depth of 3 to 4 feet. 
4 Largs... the sea made its way into Main Street and Bath Street and was up to three or four feet deep 
from the pier, Gallowgate Street also flooded. Ain places and extended up Main Street over 100 yards 
part of the Alexandra Esplanade has been broken up, while the sea wall to the north, near Fhon-a-mara 
has been completely wrecked : and the road in front of Auberry Crescent has been almost washed away. 
4 Saftcoats... From Stanley Burn to the end of the East esplanade the sea front was 
unapproachable.The West esplanade was inundated...while the entrance at the minstrel stand 
was so flooded that the water even invaded the Melbourne Park. The houses In Winton Circus 
were turned into islands-the pathway and road at the Bathing Station have been utterly 
destroyed...and the Bathing Station flooded out... at the Braes... the roadway was encroached 
upon and the houses facing the sea in Windmill Street were flooded... All the banking which had 
been placed on the seaward section of that part of town was swept away and a huge gap made in the 
road...the wall at the back of the Braes was knocked down and some of the premises situated 
there invaded by the tide... Dockhead Street was flooded to a depth of two feet in 
places... Most houses in Quay Street were flooded to a depth of three feet with much furniture 
and belongings destroyed at the end of the East Shore a considerable gap was made in the 
were 
... 
slope. The sleeper fence which finishes off the earthwork was almost wrecked. some earth .. 
washed away from the railway line. 
4 Stevenston... the old golfcourse was flooded, and the water even found its way beyond the railway 
.. 
lines... making the intervening space look like an inland sea-the kiosk and surrounding sand dunes 
were covered-The pier suffered very severly, and the major part of last year's depositwas swept away. 
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4 Troon... road at Port Ronald flooded... for hundreds of yards the esplanade walk was 
submerged... Portland Street and West Portland Street flooded... the Cross and the streets 
converging on it were flooded to a considerable depth... from Ayr Street down to the old Parish 
Church on the one side, and to the end of Rome's Buildings in Templehill on the other were also 
under water. Later on Church Street and Barassie Street were flooded... also flooded were Union 
Street, Bach Templehill, Welbeck Crescent, and the lane running behind Portland Street 
where the water was at the height of the garden walls...Post Office flooded to a depth of two 
feet...flooding of the Ballast Bank and the houses at Harbour Row. 
4 West Kilbride...pier at Portencrosssplit. 
4 WemyssBay... "the sea-wall recently erected has been demolished... and the damage done to 
the timber of the pier was extensive" 
C) IMPACTSAT OTHER SITES: 
1) 1 Portessie 1 fisherman drowned and 1 small boat lost. ...
1 Helmsdale... 2 fishermen drowned. 
4 Glasgow... personalinjurieswere more numerous. 
4 West Coast... nineteen fatalities reported.
3) 2 Millport extensive flooding of streets on seafront. ...4) 4 Kilbirnie... some damage to the Dennyholm Mill. 
5) 4 Dairy the damage to land, fences and property is considerable. ... 
4 Kilbimie...in the country districts trees were uprooted and stacks of hay blown down. 
4 Kilmamock... "much havoc has been wrought to farmsteadings" 
6) 4 Dairy a wooden barricadeat the Public School was blown down. ...
4 Galston... windowsin school blown in. 
4 Kilmamock...the barricadeat the western side of the Hurlford Football Ground has been 
damaged, the cost of repair is £40. 
7) 4 Galston... many houses lost slates and chimneys... many outhouses have lost their roofs. 
4 Kilbimie... many chimney heads, pots, slates and lead were blown down. 
4 Kilmamock... some houses lost their chimney cans. 
8) 2 Millport extensive flooding of seafront and streets on it. ...
4 Dairy "river Gamock and its tributaries overflowed its banks in all directions, the valley... 
or miles having the appearance of a lake" 
4 Galston... "The local bums high, but little damage has been caused by flooding.were 
4 Kilbimie... fields next to the Garnock were flooded. 
4 Skelmorlie... the shore and road are torn up. 
E)SIZEOF EVENT : Large. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
1 Newspaper Banffshire Advertiser 1912 November 28, "Storm in The Moray Firth", "Buckle ...
And Portessie Fishermen Drowned" 
2 Letter... pers Judith Davenport, letter dated 25th November1991, Assistant Librarian,comm. 
Ardrossan. Original Reference... photograph of event and caption. 
3 Observations... Meteorological Office 1912 Monthly Climatic Summaries, Station Inverness, 
6557 Kilmarnock. 
4 Newspaper... The Ardrossan And Saftcoats Herald November 29 "The Gate, Ayrshire's 
Experience, Flood And Havoc" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUALITY OFDATA: 
1 Detailed description of event. 
2 Very brief description of the event. 
3 Instrumental data and a weather diary. 
4 Very detailed decription of all aspects of the event. 
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NUMBEROF EVENT : CE. 75 
DATE OF EVENT : 1912 December 24. 
A)TIDAL CONDITIONS : 
Portpatrick...'and at high water at night the sea in the harbour was unusuallyheavy"... 
B)WIND CONDITIONS : 
Glenluce... "there was a perfect hurricane from the south-west" 
Portpatrick... "a gale of exceptional violence... from the S. S. W. 
Newton Stewart... "a fierce gale swept over the district" -
Girvan... "a severe southerly gale raged" 
Whithom... following the fierce gale of Tuesday. 
C) DURATIONOF STORM : Type1. 
E) LAMB'S CIRCULATION PATTERN : 23RD 24TH 25TH 
SW WW 
F) LAMB'S SINGULARITIES : NO. 43,23 Nov -7 Jan 1912/1913,46 days, Charavter W. 
G)ANY OTHER FACTORS: 
Girvan...serious river flooding in the district... river Girvan in spate. 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
8) Girvan...the foreshore was badly cut up. 
B)DAMAGE CAUSED : 
3) Girvan...a horse drawn van blown over and damaged. 
5) Girvan... a large elm tree on the Ardmillan Policies was blown down. 
6) Girvan...a small part of St. Josephs convent on Ailsa St was blown down. 
7) Girvan...a number of houses lost slates and had windows blown in. 
C) IMPACT AT OTHERS SITES : 
3) Portpatrick... the roadways... in the Crescents suffered considerably. 
5) Newton Stewart a number of trees were uprooted.- ...7) Glenluce... some houses lost slates and other minor damage. 
Newton Stewart many houses lost slates and chimney cans.- ...Portpatrick... *the houses in the Crescents suffered badly' 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper Wigtownshire Free Press 1912 December 26, 'Glenluce' ... 
B)ESTIMATEDRELIABIUTY OF SOURCES AND DATING OF EVENT :Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Descriptionof event as it affects a number of locations. 
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NUMBEROF EVENT: CE. 76 
DATEOF EVENT : 1913February7-8. 
A)TIDAL CONDITIONS : 
Stranraer...'there was an extremely high and strong tide in the harbour. 
Girvan..."the night tide rose to a great height" 
B)WIND CONDITIONS : 
Stranraer... "gale, which blew with great severity from the west" 
Girvan... "a severe south-easterly gale raged" 
Whithorn..."gale' 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN: 6TH 7TH 8TH 9TH 
W SW WW 
G)ANY OTHER FACTORS: 
W hithorn... "heavy rain followed" 
H) CLASSIFICAT1ON OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT 
8) Girvan... "All alongthe foreshorethe sea made considerable inroadsand at Shallock Mill a 
recently made embankment was almost completely washed away" 
B)DAMAGECAUSED: 
2) Girvan... 'one depth.of the piers was covered by water to a considerable 
3) Girvan... at Shallock Mill the waves were washing up to the main public road" ..8) Girvan... *one of the piers was covered to a considerable depth... at Shallock Mill the waves ... 
were washing up to the main public road" 
C) IMPACTS AT OTHER SITES : 
1) Glasgow... Scotstoun, 3 men died when river water flooded Elderslie Graving Dock. 
2) Stranraer...3 boats sunk or damaged in the harbour and 1 at Portrodie. 
8) Stranraer harbour by theaffected storm. ... 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
England off Liverpool a ship sunk, 11 sailors drowned... 1 man killed in Cheshire. 
Ireland off Tory Island 3 drowned off a ship. 
E)SIZEOF EVENT : Local 
A)SOURCESOF INFORMATION :
Newspaper Wigtownshire Free Press 1913 February 13 "Disastrous Storm" ... 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of event. 
746 
NUMBER OF EVENT: CE, 76 
DATE OF EVENT: 1915. 
CAUSEOFEINT 
A) TIDAL CONDITIONS : 
Monifieth... considerable erosion taking place.
Buddon Ness... considerable erosion taking place. 
H) CLASSIFICATION OF CAUSE OF FLOOD : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Monifieth... considerable erosion taking place.
Buddon Ness... considerable erosion taking place. 
E) SIZE OF EVENT : Local. 
AUTHEN11CITY OF EVENT 
A)SOURCES OF INFORMATION: 
Book...E. Valentine (1915) "Forfarshire" Cambridge,Cambridge University Press. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATINGOF EVENTS : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Detailed description of event. 
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NUMBEROF EVENT : CE-77 
DATE OF EVENT :1 1915 September. 
2 1915 October 29. 
B)WIND CONDITIONS : 
1 Nairn... "September gale"
2 Buckie... Sunday'sstorm. 
3 Naim... Wind at 7 am and 6 pm : 28TH 





Force (mph) 10 10 22 16 16 2 
C) DURATION OF STORM :Type 1. 
E) LAMB'S CIRCULATION PATTERN : 27TH 28TH 29TH 30TH 
NCNN 
G)ANY OTHER FACTORS: 
2 After two days rain extensive river flooding on the Spey and Nairn. 
3 Nairn Comments:...29TH Squally with passing showers during the night. 
H) CLASSIFICATION OF CAUSE OF FLOOD :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
2 Buckie... loss of half reclaimed area in West Bay... many thousands of tons of material were 
carried seaward... embankment protecting reclaimed area was broken in upon and between a 
quarter and a half mile of the railway was engulfed and washed away. 
B) DAMAGE CAUSED : 
8) 2 Buckie... An extensive area that was being reclaimed over the previous three years in the 
West Bay... half the entire area was washed away when the protecting embankment was broken 
into by the sea... from a quarter to a half mile of railway on top of embankment was engulfed. 
C) IMPACT AT OTHER SITES : 
2) 1 Nairn... damage to harbour. 
8) 1 Nairn... flooding of harbour. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Newspaper... Forres Gazette 1915 November17, 'Nairn Harbour Damaged" 
2 Newspaper... Courant 1915 October 1, "Havoc At Buckle Harbour" 
3 Observations... Meteorological Office 1915 Monthly Climate Summaries, Station No. 1008 Naim. 
B)ESTIMATEDREUABIUTY OF SOURCES ANDDATING OF EVENTS : Class1. 
C) ASSESSMENTOF QUALITY OF DATA: 
1 Short description of the event which forms part of a discussion of a more recent event, few 
details given.
2 Detailed description of event. 
3 Instrumental data and a weather diary. 
748 
NUMBEROF EVENT : CE. 78 
DATE OF EVENT : 1915 November 13. 
CAUSE OF EVENT 
B)WINDCONDITIONS: 
Nairn... "A terrible gale from the north-east" 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 12TH 13TH 14TH 
CE NN 
G)ANY OTHER FACTORS : 
Nairn...accompaniedby heavy rain. 
H)CLASSIFICATIONOF CAUSE OF FLOOD : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Nairn... "the almost total destruction of the protection works on the foreshore. The work recently 
carried out and older works have been washed away. A breach has been madein the bar. 
B)DAMAGECAUSED: 
2) Nairn..."the head of the west pier having sustained further damage' 
5) Naim... 'several stables close to the harbour were flooded' 
8) Naim... 'Several stables close to the harbour have been flooded". the almost total destruction 
of the protection works at the foreshore. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
Newspaper Forres Gazette 1915 November 17, "Nairn Harbour Damaged" ... 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Detailed description of event. 
749 
NUMBER OF EVENT :CE-79. 
DATE OF EVENT : 1925 - 1926. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Skara Brae "a further severe storm" ... 
C)DURATIONOF STORM : 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Skara Brae... "a further severe storm was soon to tear away part of the coast and also the 
midden heap and the previously excavated remains' 
B) DAMAGE CAUSED : 
6) Skara Brae... a further severe storm was soon to tear away part of the coast and also the midden heap 
and the previously excavatedremains.A seawall was quickly erected in 1927 to prevent any further 
marine erosion. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book... D. Willis (1986) "Sand And Silence Lost Villages Of The North" -
Original Reference... Book... V. Childe (1931) "A Pictish Village In Orkney" p5. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event which forms part of a longer description of the site and its history. 
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NUMBER OF EVENT : CE. 80 
DATE OF EVENT : 1925 1990.-
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Carsethorn...erosion of shore. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT: 
Carsethorn... "Erosion of shore at West Viveston farm of up to 200 yards a six to ten foot ... 
cliff of boreal peat disappearingwith if 
B)DAMAGECAUSED: 
5) Carsethom...loss of agricultural land at West Viveston farm. 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Letter...A. Truckell (1990) pers Comm,letter dated 13 September 1990, based on the authors 
own recollections. 
B)ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT: CE. 81 
DATE OF EVENT: 1936- 1987. 
A)TIDALCONDITIONS: 
Fetteresso..."The encroachment of the sea" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Fetteresso..."The encroachment of the sea in Stonehaven Bay has led to the decline in the village 
of Cowie...the high-water mark of ordinary spring tides has advanced over sixty feet since 1935" 
B)DAMAGE CAUSED : 
10) Fetteresso... "the decline in the village of Cowie" 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Scottish Council Of Social Service (1988) 'The Third Statistical Account Of Scotland : Volume 
29 The County Of Kincardine" Account Of The Of Parish Of Fetteresso,p123. Original Reference : 
Based on an engineers report presented to the Town Council. 
B)ESTIMATED RELIABILITY OFSOURCES AND DATING OF EVENT : Class 1 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
752 
NUMBER OF EVENT: CE. 82 
DATE OF EVENT :1 1936 January 10. 
2 1936. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Firth Of Clyde... "an exceptionallyhigh tide" 
1 Troon... "At high water huge waves broke over the Ballast Bank" 
1 Lamlash... "A phenomenallyhigh tide" 
1 Rothesay... "high tide' 
2 Ardrossan... *invasive high tides" 
B) WIND CONDITIONS : 
1 West Coast... 'the full force of the gale" 
1 Troon... "gale" 
1 Lamlash... land strong wind" 
1 Portwilliam... very strong wind. 
1 Glasgow..."Despite periods when the wind reached gale force-by the storm" 
1 Paisley... 'The strongest gust of wind recorded reached a velocity of 71 miles per hour at 
the Coats Observatory" 
1 Abbotsinch... highest velocity recorded was 67 miles per hour at the meteorological station. 
1 Aberdeen... "gale" 
1 Firth Of Forth... gale. 
2 Ardrossan "storm" ... 
C) DURATION OF STORM : Type 1. 
E)LAMB'S CIRCULATION PATTERN : 8TH 9TH 10TH 11TH 
SCW 
G) ANY OTHER FACTORS : 
1 Glasgow... the rainfall during the 24 hours up to 9 o'clock was 0.61 inches at Springbum Park. 
1 Paisley... the rainfall was 0.88 inches for the same period. 
1 Perth... Tay river flooding of North Inch golf club. 
1 Canonsgate Bridge... Jed river flooding. 
1 Teviot valley "extensive flooding... main road between Jedburgh and Kelso had 4 feet of ... 
water on it. 
1 River Tweed... also in flood, 8 feet and flooded St Boswells Golf Course.rose 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A)EXTENT OF EVENT : 
1 Troon...the Ballast Bank... cutting a deep gully on the east side oppositeHarbour Row... on the 
north shore a portion of the town's controlled refuse dump was washed away. 
B)DAMAGECAUSED: done to7) Troon... 6 houses flooded at Harbour Row with water and silt and some damage was 
the belongings in these houses. 
8) 1 Troon...a number of housesflooded at Harbour Row... Portland St also had surface 
water..The Italian rock-gardens adjoining the swimming pool were again submerged. . 
C) IMPACTAT OTHER SITES : 
2) 1 Portwilliam 1 vessel torn from its moorings in the harbour and damaged. ...1 Aberdeen 1 steamer forced to turn back because of the gale....2) 1 Largs... delay to 2 vessels caused by the gale. 
3) 1 Lamlash... Brodick-Lamlash road blocked by falling trees causingdelay to traffic... road at 
Brodick flooded causingdelay...some trunk phone lines blown down. 
4) 1 Rothesay... a number of shops flooded with damage done to their stock. 
5) 1 Lamlash... many tress felled onto the Brodick-Lamlash Road. 
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8) 1 Firth Of Clyde "flooding in several towns" ...1 Largs... streets near the sea front were flooded... Lower part of Bath St had a foot of 
water-at Brodickthe tide was over the road. 
1 Rothesay... "where the water flowed over the esplanade and into a number of shops" 
2 Ardrossan... "flooding of coastal area" 
10) 1 Glasgow... some minor damage done. 
E)SIZE OF EVENT: Local 
A) SOURCES OF INFORMATION: 
1 Newspaper... Glasgow Herald 1936 January 11, "Great Gale Clyde Coast Floods" 
2 Letter...pers comm Judith Davenport, letter dated 25th November 1991, Assistant Librarian, 
Ardrossan,Original Reference not given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class1. 
C)ASSESSMENtOF QUALITY OF DATA : 
1 Description of event giving detail on cause and effect. 
2 Letter from local librarian giving a very brief description of the event. 
NUMBER OF EVENT : CE. 83 
DATE OF EVENT : 1939 1945.-
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Carsethom...washed away by the sea. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Carsethom...road between North Carse farm and the village completely washed away. 
B)DAMAGECAUSED: 
3) Carsethom...road between North Carse farm and the village completely washed away. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMAl1ON:
Letter... A. Truckell (1990) pers comm. letter dated 13th September 1990. Based on the 
authors own recollections. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CE. 84 
DATE OF EVENT : 1939 1955.-
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Dysart to West Wemyss..."due to the effects of coast erosion" 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Dysart to West Wemyss... "the pathway suffered greatly, mainly due to the effects of coast erosion" 
B) DAMAGE CAUSED : 
3) Dysart to West Wemyss... pathway damaged by coastal erosion. 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Newspaper Fife Free Press 1955 February 26 'Man I' The Rock Is In Danger" ... 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENT OF QUALITY OFDATA: 
Detailed description of the event. 
NUMBER OF EVENT : CE. 85 
DATE OF EVENT : 1942 1991.-
A) TIDAL CONDITIONS : 
Aberdeen... Royal Aberdeen Golf Club... erosion of the dunes. 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Aberdeen... Royal Aberdeen Golf Ciub... "the anti-tank concrete blocks and the occasional machine gun pill 
boxes which are readily visible on the beach and in the sea at low tide were originally situated on the top 
of the dunes and over the past 50 years, as the dunes have eroded and collapsed, these World War 2 
defensive measures have resited or toppled onto the beach" 
B)DAMAGECAUSED: 
6) Aberdeen...Royal Aberdeen Goff Club... damage to golf course especiallythe 5th hole. 
8) Aberdeen...RoyalAberdeen Golf Club... erosion of coastal dunes. 
E)SIZEOF EVENT : Local 
A)SOURCESOF INFORMAl1ON : 
Questionnaire...R. D. Hutchinson (Club committee member) 1992 August 26. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CE. 86 
DATE OF EVENT : 1942 December 9-10. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Solway Firth...'The highest tide seen for over 40 years.... 
B)WIND CONDITIONS : 
Solway Firth... "wind storm" 
C) DURATIONOF STORM : Type 1. 
D) ESTUARINECONDITIONS: 
Annan...the river in spate combined to flood other houses above Annan Bridge. 
E) LAMB'S CIRCULATION PATTERN: 8TH 9TH 10TH 11TH 
W SW SW CW 
H)CLASSIFICATIONOF CAUSE OF EVENT : Class 3. 
A) EXTENTOF EVENT : 
Annan..."burst in two places through a nine-foot embankment alongside the river 
Annan breaches 4 feet wide... other damagewas done to the embankment...and cut two large... 
gaps in the roadway between Annan Bridge and Milnfield" 
B)DAMAGECAUSED: 
1) Annan... 1 person injured when cycled into eroded hole in roadway.
5) Annan agricultural land flooded.... 20 cartloads of turnips washed away and land flooded at ...Waterfoot farm... land flooded at Hillend farm. 
7) Annan... houses flooded in town. 
8) Annan... broke in flood over adjoining land... flooded 22 acres around the Annan Dumfries-
road... and flooded houses in Port St in the town-the river Annan in spate combined to flood 
other houses above Annan Bridge... flooding at Waterfoot farm and Hillend farm on the other side 
of the river had 20 acres flooded. 
C) IMPACTAT OTHER SITES : 
3) Solway Firth... roads flooded slong the shore. 
Annan...roadwaydamaged between Annan Bridge and Winfield. 
5) Solway Firth... fields flooded along the shore... many sheep lost land flooded between Sark ...
and Esk... Sarkfoot farm flooded and 40 tons of turnips washed away.
Gretna...40 sheep lost and land flooded at Ellisonbank Farm-land flooded at Old Graitney Farm 
6) Gretna... the Sark Tollbar marooned. 
8) Solway... Fields and roads at many points along the shore disappeared under floods... The 
inrush of water overran land between the river Sark and Esk, and penetrated up the Sark for 
almost a mile and marooned the Sark Tollbar, famous old Gretnamarriagehouse...Sarkfoot farm flooded. 
Gretna Ellisonbank Farm and Old Graitney Farm flooded. ... 
E) SIZE OF EVENT : Local. 
AUTH NTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper...Glasgow Herald 1942 December 21, "River Bank Cut By Flood' 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Descriptionof event gives detail on cause and effect. 
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NUMBER OF EVENT : CE-87 
DATE OF EVENT : 1947 April 23. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Solway Firth... "exceptionally high tide' 
B)WIND CONDITIONS : 
Lower Annandale *gales"... 
C) DURATION OF STORM :Type 1. 
D) LAMB'SCIRCULATION PATTERN : 22ND 23RD 24TH 
WCW 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A)EXTENT OF EVENT 
Solway Firth many river banks breached...near the river Sark tide and flood water were ...lappingaround farm steadings half a mile from the shore. 
B)DAMAGECAUSED: 
5) Solway Firth "large tracts of farmlandunder water-also around river Sark" ...8) Solway Firth-large tracts of land Hooded near the river Sark tide and flood water were ...lappingaroundfarm steadings half a mile from the shore. 
C) IMPACTSAT OTHER SITES: 
5) Lower Annandale... "Haysheds and other wooden buildings have been blown down or damaged. 
7) Annan... some damage to the new housing scheme. 
8) Annan... 'street alongside the harbour has again been flooded" 
E) SIZE OF EVENT : Intermediate 
A)SOURCESOFINFORMATION 
Newspaper... Glasgow Herald 1947 April 24, "Solway Floods" 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUAUTY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CE.88 
DATEOF EVENT : 1949. 
A)TIDAL CONDITIONS : 
1 Gretna-Dornock... previously reclaimed land at Old Graitney, Redkirk and Baurchsufferingfrom 
ongoing coastal erosion. 
2 Southerness... is undergoing constant erosion. 
F) ANY OTHER FACTORS : 
I Gretna-Domock... previouslyreclaimedland at Old Graitney, Redkirk and Baurch. 
2 Southerness... erosion is balanced by accretion of foreshore and land to the west. 
H) CLASSIFICATIONOFCAUSEOF EVENT : Type5. 
IMPACT OF EVENT 
A)EXTENTOF EVENT : 
1 Gretna-Dornock... previously reclaimed land at Old Graitney, Redkirkand Baurch sufferingfrom 
ongoing coastal erosion. 
2 Southerness...'the promontory of coastal plain south of Criffell, is undergoing constant erosion" 
B)DAMAGE CAUSED : 
5) 2 Southerness... "the promontory of coastal plain south of Criffell, is undergoing constant erosion' 
9) 1 Gretna-Domock... previously reclaimed land at Old Graitney, Redkirkand Baurchsuffering
from ongoingcoastal erosion. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION :
Report J. Wilson (1949) "Land Reclamation On The Solway Firth" Scottish Records Office, ...File No. AF44/270, p1-3.
Article... A. G. Ogilvie (1949) "Land Reclamation In Scotland' Scottish Records Office, 
File No. AF44/270, p1-7. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class I . 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBER OF EVENT : CE. 89 
DATEOF EVENT : 1950- 1951. 
CAUSEQF EVENT 
A)TIDAL CONDITIONS : 
Fife Ness to Elie... "by no means negligible pounding of storm waves originating in the upper 
reaches of the Forth" 
St. Andrews... "the sea has wom away...now it is attacking" 
B) WIND CONDITIONS : 
Fife Ness to Elie *Exposed to the full force of easterly and south easterly gales" ... 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Fife Ness to Elie... "this stretch of coast as far as Elie is a rocky one, with erosion dominant" 
St. Andrews... "the sea has wom away all traces of the 25-foot terrace on which local tradition has it that 
cattle were grazed within historic times. Now it is attacking the inner margin cliffs on the 25-foot beach" 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION: 
Book... Scottish Council of Social Service (1961) "The Third Statistical Account Of Scotland: 
Volume 6 The County Of Fife" p18. 
B)ESTIMATEDREUABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Description of the event. 
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NUMBER OF EVENT: CE. 90 
DATEOF EVENT : 1951. 
CAUSE OF EVA 
A) TIDALCONDITIONS: 
St Fergus... the effects of the tide. 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type1. 
J CT OF EVENT 
A) EXTENT OF EVENT : 
St Fergus... "Along the coast the bents are showing the effects of the tide; at the southern end 
sand is being removed" 
B) DAMAGE CAUSED : 
8) St Fergus... removal of sand from coast. 
E) SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Book Scottish Council Of Social Service (1960) "The Third Statistical Account Of Scotland: ...Volume 7 The County of Aberdeen' Account Of The Parish Of St. Fergus. p302. 
B) ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBEROF EVENT : CE. 91 
DATE OF EVENT : 1951 January 1-6. 
SAUE OF EVENT 
A) TIDALCONDITIONS: 
Cullen... 'sea erosion' 
E) IAMB'S CIRCULATION PATTERN : IST 2ND 3RD 4TH 5TH 6TH 
CC-W SW C 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT:
Cullen sea erosion occurring to the golf links...there was a breach in the protective wall. ... 
B) DAMAGE CAUSED : 
6) Cullen-erosion of part of local golf links. 
8) Cullen... breach in the protection wall. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
Newspaper...Glasgow Herald 1951 January 7, "Links Erosion Danger" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CE-92 
DATE OF EVENT : 1953 January 31. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Portessie to Portgordon... mountainous seas. 
2 Flotta... 'With a full moon the tide was exceptionally high...heavy seas" 
2 Kirkwall... "spring tides... gigantic seas in the harbour" 
2 Flotta... "the tide was exceptionally high" 
2 Stronsay... high seas. 
2 Stromness... *the height of the tide" 
3 Clyde *high seas" ...3 North East... 'tremendous seas which were running"-
4 Crovie... high seas. 
5,9 Banff... "the highest tide of the month" 
5 Banff District... "The waters were piled up by the onshore winds and huge waves broke all 
along the sea front" 
7 Drainie Parish... "phenomenally high tide" 
8 Aberdeen... 'storm surge of +2.1 feet above the predicted height, but did not coincide with high tide" 
10 Aberdeen... tide height of 8.3 feet O. D. 
9 Buchan... "fierce uprising of the tide" 
9 Cromarty... abnormally high tides" 
10 Leith... tide height of 10.8 feet O. D. 
B)WIND CONDITIONS : 
1 Portessie to Portgordon... Saturday's storm. 
2 Flotta... "wind of hurricane force' 
2 Kirkwall... wind previous day was NNW. On day of event was northerly hurricane, wind up 
to 125 m. p. h. at Costa Head. 
2 Firth... "a hurricane" 
2 Orphir... "severe storm" 
2 Stronsay...? he gale"
2 Stromness... "the severity of the storm" 
3 Kirkwall-wind, which reached 110 m. p. h. 
3 North Scotland *gale*... 
3 West Scotland... "gale" 
3 Clyde... "full fury of the gale"
3 Orkney... "full force of the storm" 
3 North East "full force of the storm"- ...3 Deeside... "gale" 
3 Forth... "the high wind" 
3 Stromness... "gale" 
3 Shetland... gale in excess of 100 m. p. h. 
4 Crovie... "storm" 
5,9 Banff "a severe gale... Wind forces of from 90 to over 100 miles were recorded during the gale" ...5 Banff District... there was a great gale, increasing in strength to hurricane force" 
6 Dyke And Moy Parish... "worst gale in living memory' 
7 Drainie Parish... "worst storm" 
8 Aberdeen... "NW gale of 101 m. p. h. 
9 Buchan *the sudden fierce uprisings of wind" ...9 Cromarty... "The tremendous high winds" 
11 Pittulie... "one of the worst storms which occurred" 
C) DURATION OF STORM : Type 3. 
E)LAMB'S CIRCULATION PATTERN: JAN30TH 31ST FEB 1ST 
WN AN 
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G)ANY OTHER FACTORS : 
2 Kirkwall... sleet and snow...during the storm the temperature dropped from 41 degrees F down 
to 33 degrees F. 
2 Finstown... "dense banks of sleet" 
2 Flotta... "accompanied by sleet" 
2 Stromness..."a hail shower" 
3 Deeside...snow with drifts up to 4ft deep. 
3 Cairn 0' Mount... "snowdri ts" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Portessie... coast road badly eroded, at the promontory 20 feet of ground eroded. 
2 Kirkwall... "in little three hours crumpled the sea-wall and washed away the roadway over 
along the entire length of the Ayre Road, a distance of 420 yards, and also in Shore St, where 
water gas and oil pipes were laid bare. The seafront damage alone is estimated at over 
£25,000 Kirkwall-Deemess road near Dingieshowe where 70 yards of pitching on the north 
seawall"side of the road was washed away... There has been damage to the Kirkwall-Camess ... 
2 Finstown... "the sea washed right into the road's edge near Sidney Cottage" 
2 Westray... "the seawall has been demolished over a distance of 70 yards near Chalmersquoy 
to the Mill burnand a further 70 yards is so badly damaged that it will have to be taken down 
Surrigarthand Swartmill"and replaced. the seawall was also badly damaged at another two points-
2 St Margaret's Hope... The seawall was also badly damaged on the front" 
2 Flotta... a sea wall built many years ago at Bothliego...was breachedand flattenedby the heavy seas. 
2 Stromness... *About 20 yards of the retaining wall of the road below the putting green at 
Stromness Golf Course was ripped open and much of the road was washed away...Many of the 
of their backingheavy stones on the pier itself were shifted and much washed away" 
3 Portessie.... mountainousseas tore away slices of the land on the road to Portgordon...many 
houseson the foreshore undermined and sheds and garages and cars washed away. 
3 Musselburgh... road to Levenhall, Musselburgh, Cuthill and Prestonpans undermined by the 
force of the waves. 
3 Edinburgh, Portobello... masonry was dislodged from the breakwatersto Prestonpans... weak 
parts of the promenade were further loosened. 
4,5 Crovie... coastal path and the sea-wall was undermined and washed away in a number of 
places from the village to Crovie Bum. 
5 Banff... "at several places the sea-wall gave way" 
5 Seatown... "Below the main street to the west of the harbour the ground was undermined" 
7 Drainie Parish large bed of gravel was deposited on the Stotfield Sands. a ... 
9 Scotland... 900 breaches have been made in about 500 to 600 miles of sea wall. 
B) DAMAGE CAUSED : 
2) 2 Kirkwall... all shipping suspended during hurricane... one oil tanker dashed against the 
West 
Pier causing a fifty foot hole.. one old motor launch on the slipway was converted into .
boats in the harbour damaged... one steamer damaged at sea. matchwood... some small were 
2 Flotta... two dingies were smashed to bits and two more damaged. 
2 Stromness... "Many of the heavy stones on the pier itself were shifted and much of their 
backingwashed away' 
7 Drainie Parish... 1 fishing boat was lost. 
3) 2 St Margaret's Hope... damage done to seafront roads. 
2 Finstown... telegraph and telephone and hydro lines blown down, as a result of the latter some 
at Loan of Breckon blocked by fallen trees... bus andhouses were without electricity... road 
disrupted and local vans unable to make their rounds.postal services were were 
2 Kirkwall... Ayre road, ShoreSt andJunction Road flooded and badly damaged.......muchdamage 
to water gas and oil pipes on Shore St... eighty yards of the 12 inch water main supplying 
Kirkwall was moved out of position, cutting the main supply to the town... air and bus services 
suspendedduring hurricane... a pump set in stone on Shore Streetwas torn up...Back Road 
flooded...a door blown in at the Hydro-ElectricPower Station in Peerie Sea... Kirkwall-Deerness 
road near Dingieshowewhere 70 yards of pitching on the north side of the road was washed 
away...There has been damage to the Kirkwall-Camessroad. 
2,3 Kirkwall...on Shore St 12 inch water main completely destroyed over 20 yards in length, 
seriously affecting the towns water supply. 
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2 Scotland *powercuts in several parts of the mainland" ...3 Scotland... many post office lines down especially at Dundee, Aberdeen, Inverness and the far 
north, in all about 200 exchanges were isolated. 
3 Portessie... road blocked due to shingle and huge boulders feet deep being piled.
3 Musselburgh... roadto Levenhall, Musselburgh, Cuthill and Prestonpansundermined and traffic 
had to be diverted. 
5 Banff... "gasworks was badly damaged' 
4) 1 Portessie... 1 shop washed away and petrol station badly damaged. 
2 Stromness... 'the building of the West Mainland Mart Ltd... was reduced to matchwood' 
2 Kirkwall Ayre Hotel flooded... several of the downstairs windows were also smashed... ground floor ... 
covered in silt, sand and seweed... a number of stores on Shore Street were flooded and damage was 
done to the feeding stuffs in them... petrol station flooded.... Kirkwall Hotel lost some tiles and the 
zinc on the ridges twisted-many shops flooded on Junction Road. 
2 Finstown... a large shed lost its iron roof. 
3 Banff... the gasworks was swept into the sea, as were a number of other buildings...on the 
seafront some buildings flattened and some shops flooded. 
3 Stromness... auction mart completely destroyed. 
5 Crovie... "shed, garages at the west end... were also destroyed" 
5) 2 Kirkwall trees blown down at Kirk Green and St Magnus Churchyard. ...2 Finstown... many trees blown downincluding at the Loan Of Breckon and Femdale also at Firth ...
Manse and Binscarth plantation. 
2 Flotta... *Sorne stacks of fodder were blown over and a few hen houses suffered damage" 
5 Banff... "hundreds of trees were blown down" 
3,9 Scotland... 6 milliontrees fell total agricultural land flooded 150,000 acres minimum. ...
6) 1 Portessie to Strathblene...tennis courts wrecked. 
2 Westray... *One of the two largewindows on the end of the U. F. Church blew in and all the 
glass smashed" 
2 Kirkwall... Labour Exchange flooded. 
7 Drainie Parish all the bathing huts on Stotfield Sands were wrecked. ...7) 1 Portessie... Many houses flooded at Craigenroan Place, Chapel St and Great Eastern Road. 
1 Buckpool... houseswere undermined and collapsed at The Yardie. many sheds and fences 
washedaway at Main St and the Great Western Road. 
2 St Margaret's Hope... one family had to be evacuated...damage done to some buildings. 
2 Kirkwall... end house of the Ayre Houses also flooded... houses on Shore Street suffered many 
broken windows-many houses on Junction Road flooded... the leaning chimney of Tankemess 
House was blown down and damaged part of the roof. 
2 Flotta... "a certain amount of damage was done, particularly to roofs of steadings' 
2 Westray... "Part of the roof has gone off Blinkbonny' 
3 Banff... some house on the seafront flooded and furniture washed out of them... some were left 
with a deposit of pebbles and sand. 
3 Portessie... on road to Portgordon many sheds and garages washed away and dwelling houses 
undermined on the foreshore. 
3 Portobello... some older dwellings damaged. 
7) 4,5 Crovie... some houses in the west end of the village were completely destroyed and 
others heavily damaged. 
5,9 Banff... "lower area of the town was flooded... and many houses lost slates and chimney cans" 
7 Drainie Parish... some houses in Seatown flooded. 
8) 1 Portessie... many houses flooded to depth of several feet at Craigenroan Place, Chapel St a 
and Great Eastern Road... And coast road. 
3 Portessie... road to Portgordonand land around it badly flooded. 
2 Flotta... a sea wall built many years ago at Bothliego... was breached and flattened by the heavy seas. 
2 Westray... 'The sea wall from Chalmersquoy to the Mill bum is wrecked and the sea has eaten 
well into the roadway"140 yards of the wall is either demolished or badly damaged. 'The 
seawall also badly damaged at another two points-Surrigarth and Swarthill" The seawall was 
also damagedon the front of St Margaret's Hope. 
2 Stromness... "About 20 yards of the retaining wall of the road below the putting green at 
Stromness Golf Course was ripped open and much of the road was washed away... Many of the 
heavy stones on the pier itself were shifted and much of their backing washed away" 
2 Finstown... the sea washed right into the road's edge near Sidney Cottage. 
2 Kirkwall Ayre Hotel flooded... the and houses of the Ayre Houses also flooded...a number of ... 
stores on Shore St and the petrol station were flooded...also flooded many houses and shops on 
Junction Road. to a depth of up to two feet... Labour Exchange flooded-Back Road flooded. 
2,3 Kirkwall... sea front extensively flooded and damaged by hurricane especially Ayre Road 
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where the retaining wall was completely destroyed over a distance of 400 yards...Shore St 
which was also badly flooded and damaged... Junction Road flooded 
3 Banff...gasworksflooded to a depth of 7 ft... and a number of other buildings...on the seafront 
some buildings and a protecting wall were flattened by the waves and flooded many houses and shops. 
3 Edinburgh, Portobello... "some flooding" 
3 Musselburgh... "some flooding' 
4,5 Crovie...coastal flooding especially west end of village.
5,9 Banff... "the lower area of the town was flooded" 
7 Drainie Parish... Seatown partially flooded. 
9 Scotland... total agricultural land flooded 150,000 acres minimum. 
C) IMPACT AT OTHER SITES : 
1) 2 Orkney "there are many cases of people being bowled over by the tremendous wind and ... 
receiving minor injuries" 
3 Islay... 2 of the lifeboat crew died in the search for a Fleetwood trawler missing the 15 crew 
are presumed drowned. 
3 Elgin... 1 woman injured due to a fallen chimney. 
3 Lerwick... 2 fishermen drownedwhen their vessel was wrecked. 
5 Loch Broom... some of the fishing vessels from Gardenstown which were sheltering in the 
Lock were driven ashore. 
2) 1 Buckle Harbour...many ships flooded and severely damaged...old wooden buildings and 
fences of the fishcuring yards crumpled like paper in the force of the gale. Fishcuring premises swept 
away on Thomson's Slipway. 
1 Buckpool Harbour... damaged in several places. 
1 Portgordon... the harbour wall collapsed and several small boats were flooded. 
2 Orkney... many small boats sunkor washed away. 
3 Loch Broom... 27 drifters driven ashore many of them badly damaged, damage is expected to 
run to more than £100,000. 
3 Ullapool... more than 5 vessels stranded. 
3 Stomoway... 4 vessels lost all their gear worth £4000. 
3 Lerwick... 1 fishing vessel wrecked. 
3 Orkney... inter-islandsteamer damaged. 
3 Lewis... 1 vessel adriven shore on the west coast of the island. 
3 Whitehills... "fish houses were left lying crazily along the street" 
2) 3 Lossiemouth... at Stotfield beach the lifeboat shed at the west end was shattered by the wind. .
5 Macduff... "The launching beach of the boat-buildingyard was filled with boulders... At the east end of 
the harbour the slipway was badly damaged" 
3) 2 Orphir, Orkneys... hundreds of phones out of action and a number of poles down... some 
power cuts and lines down. 
2 North Isles damage done to seafront roads. ...2 Longhope... damage done to seafront roads. 
2 Stronsay... damage done to seafront roads... covered in seaweed and large stones... wireless 
aerials and telephone wires were early victims. 
3 North East... many roads and railway lines blocked due to fallen trees.-
3 Macduff... no gas or electricity. 
3 Forres... about amile beyond the town the road to Inverness was blocked by fallen trees. 
3 Wick... railway line to Helmsdale blocked by fallen trees and telephone wires... some trains delayed. 
3 Deeside... many roads blocked by fallen trees...especially the road at Crathes. 
3 Aberdeen... power cuts brought tramcars to a standstill... north road at Pitcaple blocked. 
3 Cairn O' Mount... road south blocked by snow. 
5 Macduff... "The road from Deveron Bridge to Macduff was undermined in two places... the road 
to the swimming pool was covered in shingle... power wires supplying electricity were blown 
down and there was no light... and telephones were out of action" 
9 Cromarty... "road flooded" 
4) 1 Buckle Harbour... garageswept away on Thomsons"s Slipway. At Baron St an office and 
joinery were damaged. 
3 Macduff... shipbuilding yard was extensivelydamaged. 
3 Elgin... Station Hotel lost its chinney, it fell through dining room roof. 
3 Lossiemouth at Stotfield beach 200 beach huts were blown down. ...3 North East... much damage to property.-
5 Macduff... garages and buildingswere damagedwhen sea-wall was destroyed. 
5 Gardenstown... 'a shop had its windows and doors smashed and the building flooded" 
5 Seatown... "garages and sheds on reclaimed ground to the east of the village were damaged 
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and in some cases destroyed" 
5) 2 Stronsay... 'many farms had outhouses damaged, and stacks partially blown away. Hen 
houses... were early victims. 
2 Orkney... many trees brought down there were a hundred laid low at Berstane plantation,-
hens killed, hen-houses overturned... stacks blown down... some larger outhouses demolished. 
2 Firth, Orkneys... "Hen houses were blown over, corn stacks flattened" 
2 Orphir, Orkneys... many hen housesdamaged including one new one designer for 600 hens at 
Grassthowewhich was entirely unroofed and had most of its wallsdemolished. Many stacks 
have been knocked over and the sheaves scattered. 
3 North East "blew down countlesstrees"- ...3 Forres... fallen trees on road to Inverness. 
3 Deeside... many fallen trees. 
5 Banff District... "Many poultry houses were overturned and poultry killed. stacks of straw 
were blown down" 
6 Dyke And Moy Parish... "A tremendousnumber of trees were brought down It is estimated ...that on Damawayestate alone approximately 200 acres were blown down... Damage was also 
done to the Forestry Commission's woods in the parish and to trees on the Brodie estate. 
9 Cromarty 3 fields flooded and damage done to the crops in them. ...6) 5 Gamrie... "45 tombstones in the town were blown down" 
7) 1,3 Portgordon... many houses at Lennox Place and Stewart St were flooded... a number of 
these houses had to be evacuated. 
2 Longhope... damage done to some buildings. 
2 Orkney... "houses unroofed...slates and chimney stacks off" 
2 North Isles damage done to some buildings....2 Stronsay... "every house on the village front received much damage...including one farmhouse 
at Whitehall farm...many were flooded...along with their back gardens...Manyrainwater tanks 
at the rear of the houses were ruined as salt water poured into them. 
5 Gardenstown... "two houses completely destroyed`on the west side of the village were 
2 Firth, Orkneys... "houses stripped of slates, roof tiles and iron sheeting. Large coping stones 
were lifted from garden walls, debris being scattered in all directions" 
2 Orphir, Orkneys... "Some roofs of dwelling houses have been badly shaken, and, in several 
places, holes can be observed in them" 
5 Banff District...many farmsteads lost slates and some lost entire roofs. 
9 Buchan... severe flooding of many cottages, some washed away or badly damaged. 
9 Cromarty some damage done to a house. ...11 Pittulie... "the houses were an awful mess with seaweed" 
8) 1 Buckle Harbour... a garage and a small fishcuring premises on Thomson's Slipway were 
swept away when the sea surged round the old lifeboat house. 
1 Buckpool Harbour... 'houses were undermined and collapsed at The Yardie and sheds were 
washed away. Westward along the shore at Main St and Great Western Road the story of sheds 
and fences gone was the same" 
1 Portgordon... many houses on Stewart St and Lennox Place were flooded to a depth of several feet. 
2 Stronsay... In habitants all theirof the village who have lived there lives... never remember 
the sea breaking over their houses with such force,. salt water poured into the dwelling houses .through doors windows and sky-lights. 
3 Portgordon... flooding of buildings in Lennox Place and Stewart St. 
3 Prestonpans "some flooding' ...5 Macduff... 'sea wall at the west end of the town was destroyed... the slipway at the east end 
of town was badly damaged" 
5 Gardenstown... some flooding of shops and houses. 
9 Buchan... severe flooding of many cottages. 
9 Cromarty flooding of road and three felds. ...11 Pittulie... "the houses were an awful mess with seaweed" 
10) 11 Pittulie... "did not any serious damage"cause 
E) SIZEOF EVENT : Large. 
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RUTHEN 1CITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Banffshire Advertiser 1953 February 5, "Storm Left Fantastic Trail Of Devastation" 
"Many Homes And Businesses Wrecked" 
2 Newspapers... The Orcadian 1953 February5 (Numerous articles)
The Orkney Herald 1953 February 10 (Numerous articles)
The Orcadian 1953 February 12 (Numerous articles). 
3 Newspaper... Glasgow Herald 1953 February 2, "Storm Blow To Scots Herring Fleet" 
Glasgow Herald 1953 February 3, "North - East Damage" 
4 Book... R. and F. Moms (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, 229pp, p70-72-
5 Book... Scottish Council of Social Service (1961) 'The Third Statistical Account Of Scotland: 
Volume 10 Banffshire" Account Of The District of Banff, p187-188 and 208. 
6 Book... Scottish Council Of Social Services (1965) "The Third Statistical Account Of Scotland: 
Volume 17 The Counties Of Moray And Naim" Account Of The Parish Of Dyke And May, p354. 
7 Book... Scottish Council Of Social Services (1965) 'The Third Statistical Account Of Scotland: 
Volume 17 The Counties Of Moray And Naim" Account Of The Parish Of Drainie, p270. 
8 Archives... AberdeenCity Archives, File No. TC 9/8/5, "Sea-Front Coast Protection 1961 - 1972" 
9 Archives... Scottish Records Office, File AF 44 318 No. 116973/3/5. 
10 Report Anon. (1970) "The Surge of 29th September 1969, Unpublished Report, Proudman ...Oceanographic Laborator, 12pp. 
B) ESTIMATEDREUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
D) ASSESSMENTOFQUALITY OF INFORMATION: 
1 Detailed description of the event. 
2 Extremely detailed descriptionsof the events and the damage caused. 
3 Extremely detailed descriptions of the events and the damage caused. 
4 Short description of event concentrating on the damage caused. 
5 Detailed description of event. 
6 Very short description of the event concentrating on the damage caused. 
7 Short description of the event concentrating on the damage caused. 
8 Detailed local governmentfile on various aspects of coast protection with special reference 
to damage repair.
9 Detailed national government file on various aspects of the storm of 1953. 
10 Brief description of event as part of a detailed technical study of a later surge. 
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NUMBER OF EVENT: CE. 93 
DATE OF EVENT : 1954 January 1- 12. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Montrose... been washed away by the sea. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Montrose... "damage to the concrete embankment at the foot of the esplanade is 
considerable... another few feet of the beach at the south end had been washed away" 
B) DAMAGE CAUSED : 
8) Montrose... "damage to the concrete embankment at the foot of the esplanade is 
considerable... another few feet of the beach at the south end had been washed away" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper... Glasgow Herald 1954 January 13, "Damage To Sea Front" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Description of the event concentrates on the institutional response to the problem. 
NUMBER OF EVENT : CE. 94 
DATE OF EVENT : 1955 February 24. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Dysart to West Wemyss... "as a result of the sea tunnelling" 
E) LAMB'S CIRCULATION PATTERN : 23RD 24TH 25TH 
EEE 
H) CLASSIFICATION OF CAUSE OF EVENT : TYPE 1. 
A) EXTENT OF EVENT : 
Dysart to West Wemyss... "as a result of the sea tunnelling some eighty yards underneath the 
site of the carving" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper... Fife Free Press 1955 February 26 'Man 1' The Rock Is In Danger" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CE. 95 
DATE OF EVENT :1 1957 January 20. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Kingston... "at high tide" 
B)WIND CONDITIONS : 
1 Kingston 'Gale-force winds" ... 
C) DURATION OF STORM : Type 3. 
D) ESTUARINE CONDITIONS : 
1 Kingston... "The gradual encroachment of the River Spey" 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Kingston... "the weak embankment, four yards of which was swept away... crumbling land defences' 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
Newspaper...The Moray, Naim And Banff Courant 1957 January 23 "Sea And River Threaten Moray Village" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of the event with three photographs showing the erosion. 
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NUMBER OF EVENT : CE. 96 
DATE OF EVENT : 1957 February 16. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Crovie... "were pounded mercilessly by mountainousseas for hours" 
Gardenstown..."huge waves...heavy seas" 
B) WIND CONDITIONS : 
Crovie... "the storm" 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 15TH 16TH 17TH 
N CN CN 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
A)EXTENT OF EVENT: 
Crovie..."the road which runs around the foot of the cliff was swept away" 
B)DAMAGECAUSED: 
3) Crovie...coast road washed away. 
7) Crovie... foundation of many houses shaken beyond the limit of safety 30 families had to ... 
evacuate their homes... nearly half the houses made uninhabitatable by the storm... prospect of 
eventually having to abandon the village. 
8) Crovie... flooding of coast road below the village. 
C) IMPACT AT OTHER SITES : 
1) Gardenstown...1 person slightly injured. 
4) Gardenstown... ship's chandlers premises extensively flooded, stock to the value of between 
£4000 and £5000 was swept into the sea and destroyed. 
8) Gardenstown...chandlers premises on the seashore extensively flooded. 
10) Gardenstown...total damage estimated at £100,000. 
E) SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Newspaper... Glasgow Herald 1957 February 18, 'Huge Seas Wreck Village" 
B) ESTIMATED REUABILtTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of event. 
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NUMBER OF EVENT : CE.97 
DATE OF EVENT : 1960 January 6. 
CAUSEOF EVENT 
A)TIDAL CONDITIONS : 
1 Forth... "The minaturetidal wave which swept up the Forth last week" 
1 Alloa... "At Alloa Docks the tidal waters rose about one foot six inches higher than any 
previously recorded tide... This tide was 26ft 10in or a good eighteen inches higher than 
anything previously recorded...nearly a hundred years" 
E)LAMB'S CIRCULATION PATTERN : 5TH 6TH 7TH 
AAA 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
2 Stirling... breach in bank of Forth at Cambus. 
B) DAMAGE CAUSED : 
5) 1,2 Stirling... agricultural land flooded at Cambus and one farmer had 21 ewes 
drowned...more than 20 acres flooded. 
8) 1,2 Stirling... agricultural land flooded at Cambus...more than 20 acresflooded. 
C) IMPACT AT OTHER SITES : 
2) 1 Alloa... "Planks and piles from the wooden quays had been hurled onto the road and grass 
verge by the force of the water" 
4) 1 South Alloa... "Allos Co-operative shop flooded...office at dock gate flooded-dock gate at 
engineering workshop burst open and flooded workshop to a depth of nine inches" 
5) 1 Alloa... agricultural land at Alloa Inch flooded on Tullibody Island. 
7) 1 Alloa... 'several houses flooded" 
8) 1 Forth... "The floods had spread even further inland on the southern bank-where at one 
stage the waters, to a depth of several feet, spread inland about two hundred yards" 
1 Grangemouth-parts; flooded. 
1 Bo'ness... parts flooded. 
1 Alloa... "The waters broke over the dock gates and also rose above the edge of the quay 
side... dock gates office flooded to a depth of about six inches... The floods rose rapidly on Alloa 
Inch... flooding of engineering workshop by about nine inches of water" 
1 South Alloa... 'the waters swirled into several houses and one shop. 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION: 
1 Newspaper Alloa Journal 1960 January 8, "Flooding Havoc" ...2 Newspaper... Alloa Journal 1961 January 6, "Flooding Fears" 
B) ESTIMATEDREUABIUTY OF SOURCESAND DATING OF EVENT : Class 1. 
D) ASSESSMENTOF QUAUTY OF DATA : 
1 Detailed description of all aspects of the event. 
2 Description of attempts to get repairs done to the banks on the Forth, with some further 
information on the main event of 1960. 
770 
NUMBER OF EVENT : CE. 98 
DATE OF EVENT : 1961 April. 
CAUSEOF EVENT 
A) TIDAL CONDITIONS : 
Nigg Bay...northside suffering from ongoing erosion. 
G)CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Nigg Bay... northside suffering from ongoing erosion. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Archives... Aberdeen City Archives File TC 9/8/5 "Sea Front Coast Protection` 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBEROF EVENT : CE.99 
DATE OF EVENT : 1961- 1962 Winter. 
A)TIDAL CONDITIONS : 
Nigg Bay... on the northsideof the bay a section of old sea-wall was undermined and collapsed by 
the sea. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Nigg Bay... on the northside of the bay a section of old sea-wall was undermined and collapsed by 
the sea. 
B)DAMAGE CAUSED : 
8) Nigg Bay...on the northside of the bay a section of old sea-wall was undermined and collapsed 
by the sea. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Archives... Aberdeen City Archives File TC 9/8/5 "Sea Front Coast Protection" 
B) ESTIMATED REIJABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
771 
NUMBER OF EVENT : CE. 10D 
DATE OF EVENT : 1962 1977.-
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Burghead Bay... active erosion over the past 15 years. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Burghead Bay... 'Using the rate at which old wartime defences slip down on to the beach as a 
guide to the rate of coastal retreat we arrive at a minimum average rate of 1 metre per year. 
In close agreement with this figure is the amount by which the salmon fishers have lengthened 
the leader to their nets over the past 15 years which averages 1.33 metres per year" 
B)DAMAGECAUSED: 
6) BurgheadBay...old wartime defencesslipping down on to the beach. 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Article... S. Ross (1977) "Erosion At Burghead Bay And The Culbin Sands" Moray Field Club 
Bulletin Number 5, p23-24. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT: CE. 101 
DATE OF EVENT: 1963. 
A)TIDALCONDITIONS: 
Nigg (Kincardineshire)... "Erosion by the sea" 
H) CLASSIFICA11ON OF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Nigg (Kincardineshire)... "Erosion by the sea has washed away much of the soft clay and gravel at the 
southern end of the bay and in 1963 the coast road was threatened and had to be moved inland. 
B) DAMAGE CAUSED : 
3) Nigg (Kincardineshire)..."the coast road was threatenedand had to be moved inland" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...Scottish Council Of Social Services (1988) "The Third Statistical Account Of Scotland 
Volume29 The County Of Kincardine" Account Of The Parish Of Nigg, p258. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
772 
NUMBER OF EVENT : CE.102 
DATE OF EVENT : 1964 - 1965. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Burghead Bay... the sea is still advancing very considerably. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Burghead Bay..... the sea is still advancing very considerably to the east by scooping out the sandy verge. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book... Scottish Council Of Social Service (1965) The Third Statistical Account Of Scotland 
Volume 17 : The Counties Of Moray And Naim' Collins, Glasgow, p328. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CE. 103 
DATE OF EVENT : 1966 - 1976. 
A)TIDALCONDITIONS: 
Burghead Say... active erosion over the past 10 years. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Burghead Bay... 'near the mouth of the Bessie Burn the sand and gravel cliff is being actively eroded. 
Over the past 10 years a large concrete protective barrier has gradually been undermined and has 
collapsed on to the beach... Behind the barrier the sea has cut away some 10-15 metres of the cliff" 
B) DAMAGE CAUSED : 
8) Burghead Bay... "near the mouth of the Bessie Bum the sand and gravel cliff is being actively eroded. 
Over the past 10 years a large concrete protective barrier has gradually been undermined and has 
collapsed on to the beach... Behind the barrier the sea has cut away some 10-15 metres of the cliff" 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Article...S. Ross (1976) 'Erosion In Burghead Bay" Moray Field Club Bulletin Number 3, p1-2. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT:Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
773 
NUMBER OF EVENT : CE. 104 
DATE OF EVENT : 1966 April 11. 
CAUSE OF EVENT 
B)WIND CONDITIONS : 
Aberdeen...storm. 
C) DURATION OF STORM : Type 1. 
E) LAMB'S CIRCULATION PATTERN : 10TH 11TH 12TH 
SE EE 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Aberdeen...at the sea beach-washed away path and sea-wall. 
B)DAMAGE CAUSED : 
8) Aberdeen...sea beach area flooded. 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Archives...Aberdeen City Archives, File No. TC 9/8/5, "Sea-Front Coast Protection 1961 1972'-
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA: 
Detailed local government file on various aspects of coast protection with special reference to 
damagerepair. 
774 
NUMBER OF EVENT; CE. 105 
DATE OF EVENT :1 1967. 
2 1967 January. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
1 Carsethom... high seas. 
2 Nigg Bay, Aberdeenshire... high seas. 
B) WIND CONDITIONS : 
1 Carsethom galefrom S. W. ...2 Nigg Bay, Aberdeenshire... storm. 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
2 Nigg Bay, Aberdeenshire... 'sea-wall breached during storm" 
B)DAMAGECAUSED: 
8) 2 Nigg Bay, Aberdeenshire... Northside existing sea-wall breached causing some minor flooding. 
C) IMPACT AT OTHER SITES : 
5) 1 Carsethom... agricultural land flooded. 
7) 1 Carsethom... some houses flooded. 
8) 1 Carsethom... fields at back of houses flooded to a depth of 2.5 feet also some houses flooded. 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Letter... A. E. Truckell pers comm. letter dated 1990 September 13. Mr Truckell is the former curator 
of the Dumfries Museum and has a particular interest in the history of the Carsethom area. 
Description of event based on personal observation. 
2 Archives... Aberdeen City Archives, File No. TC 9/8/5, "Sea-Front Coast Protection 1961 1972"-
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Letter from local curator/ historian giving a brief description of the event which he observed. 
2 Detailed local government file on various aspects of coast protection with special reference 
to damage repair. 
775 
NUMBER OF EVENT : CE.106 
DATE OF EVENT : 1968 1983.-
A)TIDAL CONDITIONS : 
BurgheadBay...active erosion over the past 15 years. 
H)CLASSIFICATIONOF CAUSE OF EVENT: Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Culbin... The point at the eastern tip of Culbin has narrowed from 60.2 metres in 1968 to 5 
metres in 1983... this gives an average annual loss of 3.7 metres. 
E) SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Article... S. Ross (1984) 'Erosion At Culbin Sands And Burghead Bay In 1983" Moray Field Club 
Bulletin Number 11, p21-23. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OFEVENT: Class 1. 
C) ASSESSMENTOF QUAUTY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CE. 107 
DATE OF EVENT : 1968 September 14. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Dysart to West Wemyss... Man in the Rock is now cut off by landslides and rockfalls caused by 
coastal erosion. 
E) LAMB'S CIRCULATION PATTERN : 13TH 14TH 15TH 
C CE E 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
A) EXTENT OF EVENT : 
Dysart to West Wemyss...Man in the Rock is now cut off by landslides and rockfalls caused by 
coastal erosion. 
B) DAMAGE CAUSED : 
3) Dysart to West Wemyss... coastal path locked by landslidesand rockfalls. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper... Courier 1968 September 16 'The Man In The Rock' 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short descrption of the event. 
776 
NUMBER OF EVENT : CE. 108 
DATE OF EVENT : 1969 May 4. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Dysart To West Wemyss... following the collapse of part of the cliff due to ongoing coastal erosion. 
E)LAMB'S CIRCULATION PATTERN : 3RD 4TH 5TH 
CCE 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
Dysart To West Wemyss... following the collapse of part of the cliff due to ongoing coastal 
erosion... The well-known right-of-way is blocked for good. 
B) DAMAGE CAUSED : 
3) Dysart To West Wemyss... following the collapse of part of the cliff...The well-known 
right-of-wayis blocked for good. 
E)SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper...Courier And Advertiser 1969 May 6 "No Action On Man I' The Rock Path' 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT:Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CE. 109 
DATEOF EVENT : 1969 September 28-29. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Whalsay (Shetlands)... "accompanied by a spring tide gave the highest seas in living memory 
on the north side of the island" 
2 Stornoway... tidal surge at high tide of 0.8 feet with a peak surge of 2.1 feet. 
2 Ullapool... tidal surge at high tide and peak surge of 0.6 feet. 
2 Wick... tidal surge at high tide of 1.8 feet with a peak surge of 2.4 feet. 
2 Lerwick... tidal surge at high tide and peak surge of 0.9 feet. 
2 Aberdeen... tidal at high tide of 2.5 feet surge with a peak surge of 2.8 feet. 
2 Rosyth... tidal surge at high tide and peak surge of 1.7 feet. 
2 Leith... tidal surge at high tide and peak surge of 1.5 feet. 
B) WIND CONDITIONS : 
1 Whalsay... storm from north-west.Lerwick Observatory had a top gust of 74 kt and RAF 
station on Saxa Vord Hill (935ft) had a top gust of 113 kt. 
2 Hebrides... 28th, 6am... Southwesterly gales of 35 to 40 knots. 
2 Wick-28th, 6pm...Westerly winds of 48 knots. 
2 East Coast of Scotland...29th...severe Northwesterlygales continueduntil midday. 
C) DURATIONOF STORM : Type 3. 
E) LAMB'S CIRCULATION PATTERN: 27TH 28TH 29TH 30TH 
AW CW A 
H) CLASSIFICATIONOF CAUSE OF EVENT: Type 1 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Whalsay... a sea-wall was swept away. 
B) DAMAGE CAUSED : 
2) 1 Whalsay... some boats sunk. 
5) 1 Whalsay... many stone walls blown down 
7) 1 Whalsay... 1 small house completelydesroyed.which had been undamagedby the sea since 
it was built nearly a century ago. 
8) 1 Whalsay... "on the north side of the island, resulting in a sea-wall being swept away and 
tearing down a small house" 
D) LOCATIONS AFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
1 England, HuII...sea flooded parts of Hull to a depth of 3 feet. 
2 England, East Suffolk and North Norfolk, Great Yarrnouth... minor coastal flooding. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Article... S. G. Irvine (1969) "The Shetland Storm Of 28-29 September 1969" in Weather, 
Volume 24, p129-130. 
2 Report Anon (1970) "The Surge of 29th September 1969", Unpublished Report, Proudman ...OceanographicLaboratory, 12pp 
B)ESTIMATEDREUABILITYOF SOURCES ANDDATING OF EVENT : Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of event based on writers own observations plus instrumental meteorological data. 
2 Detailed technical study of the cause and quantification of the surge, gives little information 
on the impact of the surge. 
778 
NUMBER OF EVENT : CE. 110 
DATE OF EVENT : 1970. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
CulbinSands...ongoing coastal erosion. 
H)CLASSIFICATIONOFCAUSEOF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Culbin Sands... ongoing coastal erosion. 
B)DAMAGECAUSED: 
8) Culbin Sands... ongoing coastal erosion requiring the construction of a timber groyne system 
and wave screens. 
E)SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Report A. Quinn (1977) "Sand Dunes : Formation, Erosion And Management" An Foras Forbatha, ...
Dublin, 92pp, p39. Original Reference : East Lothian County Council Planning Department (1970) 
"Dune Conservation :A Twenty Year Record Of Work In East Lothian" 32pp. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CE. 111 
DATE OF EVENT: 1,2 1970 October 1. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Dysart to West Wemyss... 'Carving crashed into the sea. Rockfalls and landslides the product 
of relentless erosion" 
2 Dysart to West Wemyss... The Man i' The Rock statue crashed to the shore as a result of 
ongoingcoastal erosion. 
D) LAMB'S CIRCULATION PATTERN : SEP29TH 30TH OCT1ST 2ND 
WW NW NW 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
1 Dysart to West Wemyss... "Rockfalls and landslides the product of relentless erosion, isolated 
the life-size sculpted figure even more, for they brought about the collapse of the wood-fringed 
pathway which led past his natural grotto" 
2 Dysart to West Wemyss... The Man i' The Rock statue crashed to the shore as a result of ongoing 
coastal erosion. 
B) DAMAGE CAUSED : 
3) 1 Dysart to West Wemyss... *the collapse of the wood-fringed pathway"
6) 1,2 Dysart To West Wemyss... loss of Man P the Rock statue. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Newspaper... Fife Free Press 1970 October 2 '120 Yr Old Prisoner Crashes To His Doom" -
2 Newspaper... Courier 1970 October 6 The Man I' The Rock" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBER OF EVENT : CE. 112 
DATE OF EVENT : 1972 February 2. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Isle Of Whithom... "after huge seas" 
B) WIND CONDITIONS : 
Isle Of Whithom... "driven by gale force winds" 
Holm Island.."force 8 gale'.South West... gusts of up to 78 m. p. h. 
North East and North...gale force winds. 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Isle Of Whithorn "tore holes in the harbour wall" ... 
B)DAMAGECAUSED: 
2) Isle Of Whithom... "the pier at the village is already reduced to rubble...dislodged massive 
concrete blocks... damage to harbour estimated at £50,000" 
8) Isle Of Whithom... harbour severely affected by the storm.area 
C) IMPACT AT OTHER SITES 
2) West Coast... ferry services disrupted 1 Skye fishing boat ran aground on Holm island. ...
3) Central Scotland... following roads blocked by snow A9, A939, A93, B974, A68. ... 
E)SIZE OF EVENT: Local. 
A) SOURCES OF INFORMATION : 
Newspaper... Glasgow Herald 1972 February 3, "Heavy Seas Threaten Village" 
B) ESTIMATED RELIABILITY OF SOURES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF OUAUTY OF DATA : 
Detailed description of event. 
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NUMBER OF EVENT : CE. 113 
DATE OF EVENT : 1975 1991.-
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Culbin..."tidal scour" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Culbin... at the eastern most point 125 metres has been lost in the last 17 years. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION :
Book... S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies, -
Aberdeen, 196pp, p6. Based on the authors own observations of the area. 
B) ESTIMATEDRELIABIUTY OF SOURCES AND DATINGOF EVENT: Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event with map. 
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NUMBEROF EVENT : CE. 114 
DATEOF EVENT : 1,2 1975 - 1979. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
1 Findhorn Bay...erosion. 
2 Lossiemouth... considerable erosion. 
2 Bay Of Cruden... ongoing erosion. 
2 Catterline Bay... ongoing erosion. 
B)WIND CONDITIONS : 
2 Burghead... "recent storms" 
2 Lossiemouth... "recent storms" 
G) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Findhom Bay... "the deepest part of the exit channel has shifted westwards and now runs 
against the Culbin sands side...hundreds of trees have been swept away. measurements from 
aerial photographs show a loss of some 20 metres over a5 year period at certain points" 
2 Burghead... "The coastline within the town limits comprise of a low bank which has been 
eroded by recent storms creating some damage to the sewer and the Maltings" 
2 Lossiemouth... at the West Beach... at the car park and promenade recent storms have 
undermined part of the pavement and damaged the grouted revetment-also considerable 
erosion at the exposed eastern face of the North headland. 
2 Banff.. a coastal track to Banff caravanpark was partially washedaway and then restored. 
2 Crovie...*breach in stone revetment in recent years" 
2 Bay Of Cruden... ongoing erosion is seriously threatening the 15th tee at the Cruden Bay Golf 
And Country Club. 
2 Catterline Bay...the roadway down to the harbour pier has been at risk due to the ongoing 
erosion of the cliff base. 
B)DAMAGE CAUSED : 
3) 2 Burghead... "creating damage to the sewer"some 
2 Lossiemouth... at the West Beach... at the car park and promenade recent storms have 
undermined part of the pavement.
2 Banff.. a coastal track to Banff caravan park was partially washed away and then restored. 
4) 2 Burghead... "creating some damage to the... Maltings" 
5) 1 Findhom Bay... 'hundreds of trees have been swept away' 
6) 2 Bay Of Cruden... ongoing erosion is seriously threatening the 15th tee at the Cruden Bay 
Golf And Country Club. 
8) 2 Lossiemouth at the West Beach... at the car park and promenade... damaged the grouted revetment. ...2 Crovie... "breach in stone revetment in recent years" 
E) SIZE OF EVENT : Large. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
I Article... S. M. Ross (1979) "Erosion At The Culbin Sands" Moray Field Club Bulletin, Number 7, p18-21.
Based on the authors own observations of the area. 
2 Report Grampian Regional Council (1980) Grampian Coastline - Coast Protection. Grampian ...RegionalCouncil. 
B)ESTIMATEDREUABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA: 
Short description of the event based on the direct observations of the author. 
2 Detailed description of the event particularly its impacts. 
783 
I 
FLOODNUMBER: CE. 115 
DATE OF EVENT :1 1976 January 3. 
3 1976 January. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Scotland... storm surge. 
3 Udal, North Uist... "quite exceptional spring tide" 
B)WIND CONDITIONS : 





















Force (mph) 66 28 6 
2 Edinburgh (Blackford Hill) Gales occurred on the 2nd and 3rd. 
C) DURATION OF STORM :Type 3. 
G)ANY OTHER FACTORS : 
2 Stonehaven... Comments 
2ND Cloudy and overcast. Cloudy, wintry showers turning to rain, winds gusting24-30 knots. 
3RD Cloudy,very windy. Long sunny spells, light showers. 
2 Edinburgh (Bla)... Comments : 
2ND Gale force windsfrom 1 pm.
3RD snow clearing from Pentland Hills Gale continued until 8 am.-
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
3 Udal, North Uist... "damaged the whole shore face severely" 
B)DAMAGECAUSED: 
8) Udal, North Uist... "damaged the whole shore face severely-it exposed a major monument, and an 
important piece of stratigraphy and necessitated an immediate salvage excavation" 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLANDAND SOURCES : 
1 England East Coast. 
E)SIZEOF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION: 
1 Article... N. S. Heaps (1983) "Storm Surges, 1967 1982" Geophysics Journal Of The Royal -
Astronomy Society, Volume 74, p331-376.
2 Observations... Meteorological Office 1976 Monthly Climatic Summaries, Station Nos. 0588 
Inverness, 1324 Stonehaven, 1646 Edinburgh (Blackford Hill). 
3 Article l. Crawford and R. Switsur (1977) "Sandscaping And C14: Udal, N. Uist" in ...Antiquity, Vol. 51, p124-136. Based on the authors own work at the site. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class1. 
C) ASSESSMENTOFQUALITYOF DATA : 
1 Brief mention of event which forms part of a scientific study of surges from 1967 to 1982. 
2 Instrumental data and a weather diary. 
3 Short description of the event. 
784 
NUMBER OF EVENT : CE. 116 
DATE OF EVENT : 1976 Spring. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
BurgheadBay... "heavy seas' 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Burghead Bay... "heavyseas scooped away between1 and 2 metres of the coast' 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Article... S. Ross (1978) "Erosion At Burghead Bay And The Culbin Sands' Moray Field Club Bulletin, 
Number 5, p23-24. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT: CE. 117 
DATE OF EVENT : 1976Summer 
A) TIDAL CONDITIONS : 
Burghead Bay... "heavy seas" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
BurgheadBay... "heavy seas scooped away between 1 and 2 metres of the coast" 
E)SIZEOF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Article... S. Ross (1978) "Erosion At Burghead Bay And The Culbin Sands' Moray Field Club Bulletin, 
Number 5, p23-24. 
B)ESTIMATEDREUABIU TY OF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
785 
NUMBER OF EVENT : CE. 118 
DATE OF EVENT : 1977. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Outer Hebrides... "under recent conditions of shore face erosion" 
H) CLASSIFICATIONOFCAUSEOF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Outer Hebrides... "under recent conditions of shore face erosion" 
B) DAMAGE CAUSED : 
8) Outer Hebrides... ongoing erosion of the shore which has resulted in the discovery of many 
archaeological sites. 
E) SIZE OF EVENT : Local. 
A)SOURCESOFINFORMATION: 
Article I. Crawfordand R. Switsur (1977) "Sandscaping And C14: Udal, N. Uist Antiquity ...Volume 51, p12-136. 
B)ESTIMATED RELIABILITY OFSOURCESAND DATING OF EVENT : Class1. 
C) ASSESSMENTOFDUALITY OF DATA : 
Short description of the event. 
NUMBEROF EVENT: CE.119 
DATE OF EVENT : 1977 December. 
A) TIDAL CONDITIONS : 
Burghead Bay... "unusually high tides...the highest many people could recall. " 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
A) EXTENT OF EVENT : 
Burghead Bay... "during unusually high tides a further 1-2 metres were lost along the entire 
length of the bay" 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION: 
Article... S. Ross (1978) "Erosion At Burghead Bay And The Culbin Sands' Moray Field Club Bulletin, 
Number 5, p23-24. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CE.120 
DATEOF EVENT :1 1978. 
2,3,4 1978 January 11-12. 
A) TIDALCONDITIONS: 
1 Buckie... coastal inundation. 
2 Scotland... storm surge. 
3 Sandend, Sandy Bay... *high tides" 
B)WIND CONDITIONS : 
2 Scotland... storm. 
2 GrampianRegion...storm. 
3 Portgordon...storm. 
3 Cullen... storm. 
4 Findhorn... "northerly gale'
4 Burghead Bay... "northerly gale" 
C) DURATIONOF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
3 Grampian... coastline suffered substantial damage...a few coastlinedefences failed. 
3 Sandend, Sandy Bay...sand dunes erodeddue to high tides. 
3 Portgordon... "Midway along the bay east of the town some protection work was provided a 
few years ago to safeguard the nearby public road. In the 1978 storms the adjoining section 
westwards suffered erosion and again threatened the public road and old icehouse which is being 
preserved" 
3 lanstown... "a little to the east of Jone's Shipyard and harboursome defence works in the 
form of gabions had been provided... This left unprotected sections to the east and the west side 
and during the 1978 storms further erosion erosion took place"
3 Rosehearty, Port Rae... the lack of shelter was the main cause of the erosion of the reclaimed 
ground on which a caravan site has been built which took place in the 1978 Storms aided by...
the disintegration of an old pier which provided some protection.
3 Inverallochy, Shore Street... considerabledamage occurredto a sloping coastal wall in the 
1978 storm. 
4 Findhom... a minimum of 4 metres was measured was eroded with bights here and there of up 
to 12 metres...some groynes were smashed. 
4 Burghead Bay...a good 2 metres was eroded in central parts. 
4 Culbin... severe erosion occurred on the north-east shore... just west of the Shelly Head Bothy 
waves have washed inland up to 11 metres.. also the the ridge and dunes to the west of the loch .has been reduced in height and truncated. 
B) DAMAGECAUSED: 
3) 4 Findhom... car park flooded. 
5) 4 Findhom... some coastal trees uprooted.
8) 3 Grampian... coastline suffered substantial damage. 
3 Sandend... Sandy Bay. 
4 Findhom...? he sea washed over the bank near the beach huts on an almost continuous front of 
130 metres and flooded the car park area. 
4 Culbin... also the the ridge and dunes to the west of the loch has been reduced in height and 
truncated... at Buckie Loch... waves have washed over the bank along a 50 metre front and 
carried debris to within 5 metres of the road. Over some 200 metres west of this waves have 
also splashed over. 
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C) IMPACT AT OTHER SITES : 
6) 3 Cullen "as a result of the 1978 storm the timber wall at the Golf Club House and car park collapsed" ...
7) 1 Buckle... many houses flooded. 
8) 1 Buckle. many houses on Rannas Place flooded, some under several inches of water. ..
3 Cullen... Golf Club House and car park damaged by storm. 
D)LOCATIONSAFFECTEDOUTSIDE OF SCOTLAND AND SOURCES : 
2 England East Coast. 
E) SIZE OF EVENT : Large. 
AUTHENTICITYOF EVENT 
A) SOURCESOF INFORMATION : 
1 Newspaper... The Northern Scot 1983 February 5, "Storms Pound Coastal Belt" Data based on 
personal memory of long-term resident of affected street. 
2 Article N. S. Heaps (1983) "Storm Surges, 1967-1982" Geophysics Journal Of The Royal ...
Astronomy Society, Volume 74, p331-376.
3 Report GrampianRegional Council (1980) "Grampian Region - Coast Protection" Grampian ...Regional Council. 
4 Article... S. M. Ross (1978) "Erosion At Burghead Bay And The Culbin Sands" Moray Field Club Bulletin, 
Number 5, Paper 23, p23-24. 
B)ESTIMATEDREUABILITY OF SOURCES AND DATINGOF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Very brief mention of event, need much more information. 
2 Brief mention of the event which forms part of a scientific study of surges from 1967 to 1982. 
3 Very detailed local government concentrating on erosion. 
4 Detailed description of the event based on the direct observations of the author. 
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NUMBER OF EVENT : CE. 121 
DATE OF EVENT : 1978 December 23-24. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Kirkcaldy... "mountainous seas" 
B) WIND CONDITIONS : 
Kirkcaldy... "gales" 
C) DURATION OF STORM :Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Kirkcaldy... sea-wall breached. 
B) DAMAGE CAUSED : 
2) Kirkcaldy...part of the harbour closed. 
8) Kirkcaldy...harbour,a sea-wall was breached. 
E) SIZEOF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper...Glasgow Herald 1978 December 28, "Sea Wall Is Live" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Very short description of event. 
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NUMBEROF EVENT : CE. 122 
DATE OF EVENT : 1979- 1991. 
A) TIDAL CONDITIONS : 
Findhorn Bay... The erosion of the old bar. 
H) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Findhorn Bay... "The remaining part of the bar continues to move towards Nairn and between 1979 and 
1991 was losing an average of 2.75 metres per annum from the shingle ridges along the northeast end' 
B) DAMAGE CAUSED : 
8) Findhom Bay... "The remaining part of the bar continues to move towards Nairn and between 1979 and 
1991 was losing an average of 2.75 metres per annum from the shingle ridges along the northeast end' 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...S. Ross (1992) The Cufbin Sands Fact And Fiction" Centre For Scottish Studies, -
Aberdeen, 196pp, p10. Based on the authors own observations of the site. 
B)ESTIMATEDRELIABILITYOFSOURCESAND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CE.123 
DATE OF EVENT : 1979- 1984 
A) TIDAL CONDITIONS : 
Culbin... at Shelly Head Bothy erosion of the dunes. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Culbin... at Shelly Head Bothy erosion of the dunes at the rate of 12 metres over the last 5 
years... this gives an annual average rate of 2.4 metres. 
B)DAMAGE CAUSED :
8) Culbin... at Shelly Head Bothy erosion of the dunes at the rate of 12 metres over the last 5 
years this gives an annual average rate of 2.4 metres. ... 
E) SIZE OF EVENT : Local 
A)SOURCESOF INFORMATION : 
Article...S. Ross (1985) "Erosion of The Moray Coast In 1984" Moray Field Club Bulletin, 
Number12, p28-29. Based on the authors own observations of the area. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT :CE. 124 
DATEOF EVENT : 1,21979. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 BurgheadBay...erosion. 
1 Portgordon... "erosion problems' 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Burghead Say... "the vertical cliffs cut in the sand and gravel margins have now slumped and have been 
graded back to an angle of 30 degrees in places. This is in effect a further loss of part of the coastline" 
1 Portgordon... "The westwards movement of shingle continues to present erosion problems 
to the west" 
2 Culbin... "severe erosion continues to affect the central part of the old bar" 
B)DAMAGECAUSED: 
8) 1 Portgordon... 'The westwards movement of shingle continues to present erosion problems 
to the west" 
2 Culbin... *severe erosion continues to affect the central part of the old bar" 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
1 Article... S. M. Ross (1980) "Coastal Erosion At Burghead Bay And The Culbin Sands" 
Moray Field Club Bulletin, Number 7, p5.
2 Article... S. M. Ross (1979) "Erosion At The Culbin Sands" Moray Field Club Bulletin, 
Number7, p18-21. 
B) ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event based on the direct observations of the author. 
2 Short description of the event based on the direct observations of the author. 
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NUMBEROF EVENT : CE. 125 
DATEOF EVENT : 1980-1992. 
CAUSEOF EVENT 
A) TIDALCONDITIONS: 
Aberdeen...Royal Aberdeen Golf Club...continuing erosion. 
G)ANY OTHER FACTORS : 
Aberdeen... Royal Aberdeen Golf Club... "A major contributory factor is the volume of pedestrian 
traffic along the top of the dunes" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
IMPACTOF EVENT 
A)EXTENTOF EVENT : 
Aberdeen...Royal Aberdeen Golf Club... the Bridge of Don estate outflow to the beach in line ... 
with the 4th green was erected in 1980 and is now exposed and isolatedsome 15 yards on the 
seaward side. When it was built it was on the edge of the dune. 
B)DAMAGE CAUSED : 
6) Aberdeen... Royal Aberdeen Golf Club... damage to 4th green on golf course. 
8) Aberdeen... Royal Aberdeen Golf Club erosion of coastal dunes along4th green.... 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Questionnaire...R. D. Hutchinson (Golf committee member) 1992 August 26. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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FLOODNUMBER: CE. 126 
DATEOF EVENT : 1980. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
FindhomBay...erosion. 
Culbin... at Buckie Loch there was severe erosion. 
H) CLASSIFICATION OF THE CAUSE OF THE EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Findhom Bay... "Over the year 8.2 metres were lost along the north side of this point and 10.9 
metres from th eastern point.
Culbin... "at Buckle Loch there was severe erosion during this period and the planing away of a 
bulge along the coastline resulted in the loss of some 10 to 13 metres" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Article... S. M. Ross (1981) "Erosion At Burghead Bay And At The Culbin Sands In 1980" 
Moray Field Club Bulletin, Number 8, Paper No.39, p27-29. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Detailed description of the event based on the direct observations of the author. 
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FLOOD NUMBER : CE. 127 
DATE OF EVENT: 1980 October 24. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Burghead Bay... "very high tides" 
Findhom Bay. near the village..."very high tides' .. 
B)WIND CONDITIONS : 
Burghead Bay... 'fresh northwest winds" 
H) CLASSIFICATION OF THE CAUSE OF THE EVENT : Type 1. 
A) EXTENT OF EVENT : 
Burghead Bay... "effectively cleaned up the slumped material along the 'cliffs' and cut a fresh 
edge which would give an average loss of around 0.5 metres. In some parts the net erosion was 
nil, while in others small bights up to 2 metres were cut" 
Findhom Bay... "More than 7 metres were lost from the eastern tip of the sandy point in one day" 
B) DAMAGE CAUSED : 
5) BurgheadBay... loss of some coastal land. 
C) IMPACT AT OTHER SITES : 
5) Findhom... flooding of some low-lying land. 
8) Findhorn...near the village low-lyinggreens between shingle ridges were flooded when 
waves washed over the main coastal ridge. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Article... S. M. Ross (1981) "Erosion At Burghead Bay And At The Culbin Sands In 1980" Moray 
Field Club Bulletin, Number 8, Paper No. 39, p27-29. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Detailed description of the event based on the direct observations of the author. 
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NUMBEROF EVENT : CE. 128 
DATEOF EVENT : 1981. 
A)TIDALCONDITIONS: 
Culbin... "continued to be scoured away by the tide" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Moray.. "erosion was largely confined to the removal of blown sand from earlier in the year".Culbin... 'The point in the Culbin Forest opposite Findhom continued to be scoured away by the tide. Along 
the northern edge 8 metres was lost and at the eastern point 10.9 metres was lost during the year. 
B)DAMAGECAUSED: 
8) Culbin... 'The point in the Culbin Forest opposite Findhom continued to be scoured away by the tide. 
Along the northern edge 8 metres was lost and at the eastern point 10.9 metres was lost during the year. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
Article... S. Ross (1982) 'Coastal Erosion In 1981" Moray Field Club Bulletin, Number 9, p5.
Based on the authors own observations of the area. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CE.129 
DATE OF EVENT : 1981 June 24 (date of newspaper). 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
Wemyss...caves in danger of being lost due to natural erosion. 
G)ANY OTHER FACTORS :
Wemyss... also a problem of vandalism in the caves adding to the damage. 
H) CLASSIFICATION OF CAUSE OF EVENT : type 5. 
IMPACT OF EVENT 
A) EXTENTOF EVENT :
Wemyss... caves in danger of being lost due to natural erosion. 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper... Courier 1981 June 24 "Unique Fife Caves Are In Danger" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITY OF DATA: 
Short description of the event. 
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NUMBEROF EVENT :CE.130 
DATEOF EVENT : 1,2 1982. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Findhorn Bay... "tidal scour" 
2 St Andrews...erosion. 
B)WIND CONDITIONS : 
1 Burghead Bay... "what storms there were' 
1 Culbin... *what storms there were" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Burghead Bay... *what storms there were did remove a considerable amount of sand from the beaches" 
1 Culbin... "what storms there were did remove a considerable amount of sand from the 
beaches.. at Buckle Loch there has been a loss of 1.0 metres along a limited stretch... Another .loss of 1.8 metres has occurred immediately north of the Shelly Head Bothy" 
1 Findhorn Bay... "At the point at the river mouth opposite Findhom and along its northern edge 
tidal scour has removed 1.3 metres over the year"
2 St Andrews...The Eden Golf Course had begun to suffer the effects of coastal erosion. 
B)DAMAGE CAUSED : 
6) 2 St Andrews... The Eden Golf Course had begun to suffer the effects of coastal erosion... but 
a £56,000 sea defence stemmed the threat. 
8) 1 Burghead Bay... "what storms there were did remove a considerable amount of sand from 
the beaches" 
1 Culbin... "what storms there were did remove a considerable amount of sand from the beaches" 
E) SIZE OF EVENT : Intermediate. 
A)SOURCES OF INFORMATION : 
1 Article S. Ross (1983) "Coastal Erosion" Moray Field Club Bulletin, Number 10, p9. Based on 
the authors own observations of the area. 
2 Newspaper... The Scotsman Newspaper, 1987 March 19, "Sea Threat To Camoustie Golf Course" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Description of the event concentrates on its impacts on the coastline. 
2 Short description of the event. 
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NUMBEROF EVENT : CE. 131 
DATEOF EVENT : 1983- 1992. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Aberdeen...Royal Aberdeen Golf Club... ongoing coastal erosion. 
G)ANY OTHER FACTORS : 
Aberdeen... Royal Aberdeen Golf Club... "A major contributory factor is the volume of pedestrian 
traffic along the top of the dunes" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
A) EXTENT OF EVENT : 
Aberdeen... Royal Aberdeen Golf Club "There is no doubt that in the past 9 years we have lost ... 
some 15/20 metres in certain areas`. 
B) DAMAGE CAUSED : 
6) Aberdeen...Royal Aberdeen Golf Club... damage to parts of golf course. 
8) Aberdeen...Royal AberdeenGolf Club... erosion of coastal dunes along golf course up to 20 
metres lost in places. 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Questionnaire... R. D. Hutchinson (Golf committee member) 1992 August 26. 
B) ESTIMATEDRELIABILITYOFSOURCESAND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF DATA: 
Short description of the event. 
NUMBER OF EVENT : CE. 132 
DATE OF EVENT : 1983 January. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Burghead Bay... "the high tides" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
BurgheadBay... "the high tides... did allow the waves to wash away the slumpedsand at the base 
of the marginal cliffs" 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Article S. Ross (1983) "Coastal Erosion" Moray Field Club Bulletin, Number 10, p9. Based on 
the authors own observations of the area. 
B) ESTIMATED REIJABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
797 
NUMBER OF EVENT : CE.133 
DATE OF EVENT : 1983February 1. 
A)TIDAL CONDITIONS : 
1 Portgordon "just off Stewart St... The water was well across the road separating our houses from the ...
beach an hour and a half before high tide. The water was at its deepest just after high tide" 
1 Buckie... 'A watery scene at CraigenroanPlace, Portessie as the waves roll in across Great 
Eastern Road at high tide" 
2 Garmouth flooding with incoming tide. ...2 Lossiemouth... Thunderous seas... the high tide started coming shorewards at about midnight 
on Monday and by lunchtime the following day the force of the water had breached the harbour 
wall over a 50 foot section... basin with 21 feet of water at one point. 
2 Findhorn... "when the waters broke through the weakened defences at high tide" 
2,3 Moray's coast... heavy seas... as high tides overtopped sea defences... storm surge. 
3 Culbin... "tidal scour" 
B) WIND CONDITIONS : 
1 Portgordon to Cullen *the storms which raged throughout the day were the worst since the ... 
great gale of February list 1953" 
1 Portgordon... "gale force winds" 
1 Cullen... "gale" 
2 Moray's coast...gale force winds. 
2 Lossiemouth... the teeth of the gale.
2 Findhorn... "backed by gale force north-westwinds" 
3 Moray coast..."northerly gales" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
2 Findhorn... "waters broke through the weakened sea defences.. the dunes have been .
devastated, we have lost yards and yards of coastline" 
3 Findhom... "Again these sand filled hollows between the ridges eroded into spectacular bights 
and some embayments up to 11 metres deep were cut, while to the east erosion fell gradually 
away to 1.5 metres to nil" 
3 Culbin... at the eastern tip.. quite severe losses have occurred as a result of tidal scour. Here . by 11.8 8.8 metres were lost along the northern edge and the point itself was shortened 
metres...Along the edge of Buckle Loch some 4 to 6 metres of the coastal bank were washed 
away...a 12 metre high dune was reduced to a small pile of sand... at the Shelly Head Bothy 
erosion was also spectacular with a projecting tree-clad dune being cleaned back by some 8 metres. 
C) DAMAGE CAUSED : 
3) 3 Culbin... Buckie Loch... sand covered the road. 
2 Findhorn boathouse marooned. ...5) 3 Buckie Loch... some land flooded and sand covered vegetation up to 50 metres from the road. 
7) 2 Findhom... several houses marooned 
8) 2,3 Findhorn... flooded a large low-lying area to the north and north-east of the village 
flooded the main beach road and and car park... many acres of the dune area are under water" ...
8) 3 Culbin... at the eastern tip. quite severe losses have occurred as a result of tidal scour. ..Here 8.8 metres were lost along the northern edge and the point itself was shortened by 11.8 
metres...Along the edge of Buckie Loch some 4 to 6 metres of the coastal bank were washed 
away... a 12 metre high dune was reduced to a small pile of sand... at the Shelly Head Bothy 
erosion was also spectacular with a projecting tree-clad dune being cleaned back by some 8 metres. 
3 Culbin... Buckie Loch... "The sea broke into Buckie Loch along a 100 metre front and flooded the basin 
with salt water. Tree stumps, whole trees and a wide variety of debris were driven across the road 
and up to 100 metres into the loch... At the eastern end of the loch trees up to 75 metres to 100 
metres from the coast were again standing in salt water. 
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C) IMPACTAT OTHER SITES : 
2) 2 Lossiemouth... 50 feet of the harbour wall was broken... 1 boat destroyed and a number of 
others slightly damaged in the harbour... several plant pots and concrete slabs were uprooted 
on the esplanade. 
3) 2 Burghead and Hopeman.. damage to villages was minimal. 
4) 1 Portgordon... some shops and a bar flooded. 
2 Buckle, Portessie...post office flooded to a depth of several inches. 
2 Lossiemouth... many businessesflooded on Shore St, old railway site flooded. 
7) 1 Portgordon... many houses flooded. 
1 Buckle, Portessie... many houses flooded. 
2 Kingston... 1 house flooded. 
8) 1 Portgordon... "The seafront area from West High Street along Lennox Place to Stewart St 
was submerged under a foot of water around midday" 
1 Buckle,Portessie... Craigenroan Place and Great Eastern Road were flooded. 
2 Buckle, Portessie... Rannas Place and Cragenroan Place flooded nearly 2ft deep. 
2 Kingston... "as the incoming tide spilled onto the Garmouth-Kingston road, making it impassible. 
2 Lossiemouth... Shore street flooded after 50 feet of harbour wall was broken... the car park at 
the West beach was under 2ft of water-Part of the footbridge giving access to the east beach 
was also under water for a spell. the old railway site was also awash. .. 
E)SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
1 Newspaper... Banffshire Advertiser February 8, "Storms Batter Moray Coastal Communities" 
2 Newspaper... The Northern Scot February 5, 'Storms Pound Coastal Belt" 
3 Article... S. M. Ross (1984) "Erosion At Culbin Sands And Burghead Bay In 1983" Moray Field 
Club Bulletin, Number 11, Paper No. 56, p21-23. 
B)ESTIMATED RELIABILITY OFSOURCES AND DATING OF EVENT : CLASS 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Detailed description of the event. 
2 Detailed description of the event at each site. 
3 Detailed description of the event based on the direct observations of the author. 
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NUMBEROF EVENT : CE. 134 
DATE OF EVENT : 1984. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Burghead..."erosion" 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Burghead...*erosion at the slipway on the west side of the town' 
Culbin... on its side of the exit of the Findhorn the point has been shortened by 5.7 metres during 
the year and along its northern side 3.1 metres have been lost... 100 metres to the west 6.2 
metres have vanished. West of this spot a large semicircular bay is being cut into the dunes and 
the losses are even greater... at Buclde Loch along stretch of foredune has been cut away and 
the higher dunes behind truncated 
Portgordon "the sea wall which is being undercut and eroded" ... 
B) DAMAGE CAUSED : 
2) Burghead...erosion of the slipway on the west side of the town... cost of improved protection 
at the site is £25,000. 
8) Culbin... West of this spot a large sem-icircularbay is being cut into the dunes and the losses 
are even greater.
Portgordon... "the sea wall which is being undercut and eroded... total cost of repairs needed is £225,000' 
E)SIZE OF EVENT: Local. 
A)SOURCES OF INFORMATION : 
Article... S. Ross (1985) "Erosion of The Moray Coast In 1984" Moray Field Club Bulletin, 
Number 12, p28-29. Based on the authors own observations of the area. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Decription of the event concentrates on the impact of the coastline. 
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NUMBER OF EVENT : CE.135 
DATE OF EVENT : 1985 1991.-
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
Findhom Bay... erosion of new bar. 
G)ANYOTHER FACTORS : 
FindhornBay...the growth of the new bar was stopped by the building of a series of groynes on 
the eastern side in 1985. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 5. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Findhorn Bay... erosion of new bar began once it was groyned, the bar is now receding slowly eastwards. 
B) DAMAGE CAUSED : 
8) Findhom Bay. erosion of new bar began once it was groyned, the bar is now receding slowly eastwards. .. 
E)SIZEOF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book... S. Ross (1992) The Culbin Sands - Fact And Fiction" Centre For Scottish Studies, 
Aberdeen, 196pp. p6. Based on the authors own observations of the area. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CE. 136 
DATE OF EVENT : 1985. 
A) TIDAL CONDITIONS : 
Culbin... erosion. 
H) CLASSIFICATION OF CAUSE OF EVENT: Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Culbin...the northeast point of the Culbin Sands was shortened by 1 metre and narrowed by 0.9 
metres, but by 2.3 metres near the tip... at Buckle Loch the loss varied from 4 to 9 metres, but at the 
Shelly Head Bothy the loss was less than a metre" 
Burghead Bay... "there were only small losses of the order of 0.5 metres, the main effect being 
the cleaning out of the slumped debris at the base of the cliffs" 
E) SIZE OF EVENT : Local 
A)SOURCESOF INFORMATION : 
Article S. Ross (1986) The Moray Coastline In 1985' Moray Field Club Bulletin, ...Number13, p33-37. Based on the authors own observations of the area. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CE. 137 
DATE OF EVENT : 1985 November 9. 
CAUSE OF EVENT 
A)TIDALCONDITIONS: 
Culbin... "at Buckle Loch...not too large tides" 
B) WIND CONDITIONS : 
Culbin... "at Buckie Loch... One small gale" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Culbin... "at Buckie Loch... An 8 to 12 metre artificial bank was completely washed away in one small gale" 
B) DAMAGE CAUSED : 
3) Culbin...at Buckle Loch the road was covered in trees and debris. 
8) Culbin... "at Buckle Loch..debris was washed some 60 metres inland through some of the breaks' . 
E)SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Article... S. Ross (1986) 'The Moray Coastline In 1985" Moray Field Club Bulletin, Number 13, p33-37.
Based on the authors own observations of the area. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
802 
NUMBER OF EVENT : CE. 138 
DATEOF EVENT : 1987 January 18 - March 18. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Camoustie...at Buddon...scouringaway of the coast... washed away by the waves. 
B)WINDCONDITIONS: 
Carnoustie...at Buddon...easterly winds. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Camoustie... at Buddon...a 200 yard stretch of beach and dune has been scoured away to a depth 
of 40 feet. Protective measures taken by the regional council two years ago at a cost of 
£120,000 have been wrecked and washed away. 
B)DAMAGE CAUSED : 
8) Camoustie...at Buddon...a 200 yard stretch of beach and dune has been scouredaway to a 
depth of 40 feet. Protective measurestaken by the regional council two years ago at a cost of 
£120,000 have been wrecked and washed away. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper... The Scotsman, 1987March 19, "Sea Threat To Carnoustie Golf Course" 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Detailed description of the impact of the event. 
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NUMBEROF EVENT :CE. 139 
DATE OF EVENT: 1987 July. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1,2 Cockburnspath at Cove Harbour... erosion. ... 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1,2 Cockbumspath... at Cove Harbour... erosion of the cliff has causedthe closing of the road, 
down to the harbour from the village. 
B) DAMAGE CAUSED : 
3) 1,2 Cockbumspath... at Cove Harbour... erosion of the cliff has caused the closing of the 
road, down to the harbour from the village. 
E)SIZEOF EVENT : Local. 
A)SOURCES OF INFORMATION : 
1 Newspaper... The Scotsman, 1987 July 21, "FearsFor Future Of Harbour As Unsafe Road Is Closed" 
2 Newspaper The Scotsman, 1987 July 19, "New Steps To Save Harbour" ... 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBER OF EVENT : CE. 140 
DATE OF EVENT : 1987 November 4. 
A) TIDAL CONDITIONS : 
Wemyss... "A combination of storms and high tides has caused unprecedented erosion of the coastline' 
B) WIND CONDITIONS : 
Wemyss... "A combination of storms" 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT:
Wemyss... unprecedented erosion of the coastline between East Wemyss and Buckhaven... the 
erosion has exposed a 40-metre section of the concrete protection to the new outfall sewer and 
access track damaged... One of the most affected areas of the shoreline is adjacent to the 
Dovecot where the sea has cut into the original shoreline by between three and six metres' 
B)DAMAGECAUSED: 
3) Wemyss...exposure of a 40-metre section of the concrete protection to the new outfall 
sewer and access track damaged... cost of repairs and further protection is put at £40,000. 
5) Wemyss loss of coastal land especially adjacent to the Dovecot where between three and ...
six metres of land was lost. 
E)SIZEOF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Newspaper...East Fife Mail 1987 November 4 "Move To Combat Coastal Erosion" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Description of the event covers all aspects of its cause and effect, unclear as to the exact date 
of occurrence. 
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NUMBER OF EVENT: CE. 141 
DATE OF EVENT : 1988 January. 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Troon... erosion by the sea. 
2 Southerness... "high tides" 
B)WINDCONDITIONS: 
1 Troon... "storm' 
2 Southerness... "gale-force winds' 
C) DURATION OF STORM : Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Troon... erosion of land behind the 2nd and 3rd tees of the Royal Troon Golf Course. 
2 Southemess... previous conservation attempts have been obliterated by gale-force winds 
and high tides. 
B) DAMAGE CAUSED : 
6) Troon...erosion of land behind the 2nd and 3rd tees of the Royal Troon Golf Course, requiring 
protection works to be built. 
8) 2 Southemess... previous conservation attempts have been obliterated. 
E) SIZEOF EVENT : Local. 
A) SOURCESOF INFORMATION : 
1 Report Gilchrist Environmental Consultant (1992)" Report On Coastal Erosion At The 1st ...And 2nd Holes At Royal Troon Golf Club` 1-2. 
2 Newspaper... The Scotsman 1991 May 19. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBEROF EVENT : CE. 142 
DATE OF EVENT :1 1988 February 1990 December. -
2 1988 1990-
A)TIDAL CONDITIONS : 
1 Troon... erosion by the sea. 
2 Southemess... "the coastline has been washed away" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Troon... erosion of the golf course along the edge of the first (180 metres) and second 
(270 metres) holes. 
2 Southerness... "In past two years, 50 feet of the coastline has been washed away. Farmers 
have lost whole fields. Gardens are getting smaller... dunes have been suffering from erosion" 
B) DAMAGE CAUSED : 
5) 2 Southemess... 'Farmers have lost whole fields' 
6) 1 Troon... erosion of the golf course along the edge of the first (180 metres) and second 
(270 metres) holes. 
7) 2 Southerness... "Gardens are getting smaller" 
8) Southerness...dunes have been suffering from erosion" 
E)SIZE OF EVENT: Local. 
A) SOURCES OF INFORMATION : 
1 Report... Gilchrist Environmental Consultant (1992)" Report On Coastal Erosion At The 1st 
And 2nd Holes At Royal Troon Golf Club" 1-2. 
2 Newspaper... The Scotsman 1991 May 19. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Detailed description of the problem of erosion at the site. 
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NUMBER OF EVENT :CE. 143 
DATE OF EVENT : 1988 March 18 (date of newspapers). 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Wemyss... The caves are being hit by coastal erosion. 
G) ANY OTHER FACTORS : 
Wemyss... The caves also suffer from ongoing vandalism. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type S. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Wemyss... The caves at East Wemyss are being hit by coastal erosion some of them are collapsed... 
or collapsing. 
B) DAMAGE CAUSED : 
8) Wemyss... Loss of archaeologically significant caves occurring. 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Newspaper...He Free Press 1988March 18 'Urgent Talks To Save Unique Carvings' 
B)ESTIMATEDREUABIIJTY OF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of the event concentrates on the contents of the caves and what has so far been lost 
mainly through vandalism. 
NUMBER OF EVENT: CE. 144 
DATE OF EVENT: 1988 October. 
A)TIDALCONDITIONS: 
Wemyss Caves... "For the high tides of October washed away 17 feet of the roadway" 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Wemyss Caves... "For the high tides of October washed away 17 feet of the roadway leading to 
the caves, leaving only a narrow two-foot approach" 
B) DAMAGE CAUSED : 
3) Wemyss Caves... "washed away 17 feet of the roadway leading to the caves" 
E) SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Newspaper... East Fife Mail 1989 February 22 C. Hume "Erosion Threat To Wemyss Caves" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CE. 145 
DATEOF EVENT : 1989 April 17 (date of newspaper). 
A)TIDALCONDITIONS: 
Wemyss Caves... "bid to stop the tide eating away the shoreline... after a recent high tide, when 
earth and sand used to strengthen the beach were swept away" 
G) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Wemyss Caves... "bid to stop the tide eating away the shoreline... after a recent high tide, when 
earth and sand used to strengthen the beach were swept away" 
B)DAMAGECAUSED: 
8) Wemyss Caves... "bid to stop the tide eating away the shoreline... after a recent high tide, 
when earth and sand used to strengthen the beach were swept away' 
E)SIZEOF EVENT : Local 
A)SOURCESOF INFORMATION : 
Newspaper... East He Mail 1989 April 17 "Protecting Caves At East Wemyss" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of event with two photographs of before and after the erosion event. 
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NUMBER OF EVENT: CE. 146 
DATE OF EVENT: 1989-1990 Winter 
CAUSE OF EVENT 
A)TIDAL CONDITIONS : 
1 Elie has been lost to the sea... coastal erosion. ... 
B)WINDCONDITIONS: 
2 Turnberry... "Heavy storms' 
C) DURATION OF STORM: Type 1. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A)EXTENTOF EVENT : 
1 Elie 20 metres of sand dunes have been lost to the sea between the beach and the 12th ...fairway at Elie Golf Club. 
2 Elie... at the Golf Course over the past two winters potentially serious problems of erosion 
have arisen at the 11th and 12th holes. 
2 Turnberry... heavy storms forced the introduction of a storm fence due to the erosion and at 
least one hole is causing considerable cocncem. 
B)DAMAGECAUSED: 
6) 1 Elie 20 metres of sand dunes have been lost to the sea between the beach and the 12th ...fairway at Elie Golf Club... estimated cost of protection needed £50,000. 
2 Elie at the Golf Course over the past two winters potentially serious problems of erosion ...have arisen at the 11th and 12th holes. 
E) SIZE OF EVENT: Local. 
A)SOURCESOF INFORMATION :
1 Ouestionnaire... A. Sneddon (Secretary) Elie Golf Club, 1992 July 6. 
2 Newspaper... The Scotsman 1990 October 10. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF DUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
810 
NUMBEROF EVENT : CE. 147 
DATEOF EVENT : 1990. 
A) TIDALCONDITIONS: 
Dornoch threatened by erosion....Montrose...erosion problem. 
Troon steady erosion. ... 
H) CLASSIFICATIONOFCAUSEOF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Domoch... at the Royal Domock Golf Course erosion problem developing at the 10th, 11th and 16th holes. 
Montrose... at the Montrose Golf Course erosion of the course being monitored on a weekly basis. 
Troon... at the Royal Troon Golf Course there has been steady erosion of the of the 1st fairway. 
B) DAMAGE CAUSED : 
6) Domock...at the Royal Domock Golf Course erosion problem developingat the 10th, 11th 
and 16th holes. 
Montrose...at the Montrose Golf Course erosion of the course being monitored on a weekly basis. 
Troon...at the Royal Troon Golf Course there has been steady erosion of the of the Ist fairway. 
E)SIZEOF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper... The Scotsman 1990 October 10. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CE. 148 
DATE OF EVENT : 1990 February 2. 
CAUSE OF EVENT 
A) TIDAL CONDITIONS : 
Stornoway..."high tides...4.85 metres... as the tide poured over sea walls" 
B)WIND CONDITIONS : 
Stomoway..."gale force winds...force 9 winds" 
C)DURATION OF STORM: Type 1. 
G)ANYOTHER FACTORS : 
Stornoway "accompanied by torrential rain, hail and heavy sleet" ... 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A)EXTENTOF EVENT : 
Stornoway...at the Point road sea water breached the defences opposite the end of the airport 
runway...The shingle breakwater at the Braighewas virtually washed away as the sea poured through. 
B)DAMAGECAUSED: 
3) Stornoway...South Beach Street, Cromwell St, Point Road and the Braighe flooded and 
covered in seaweed and debris-Central Bus Station cut offand services disrupted. 
4) Stornoway...the bookmaker's shop at the junction of South Beach and Cromwell St was 
flooded... Gazette building had its fuseboxes flooded, cutting off power. 
6) Stornoway... "the Town Hall was flooded out" 
8) Stornoway... "Parts of South Beach Street were knee deep in water... the Town Hall was 
flooded out and the Central Bus Station was cut off by waves... The Point road... was flooded 
when sea water breached the defences opposite the end of the airport runway... at the 
Braighe... the sea water poured through across the road to reach the end of the airport 
runway-and Cromwell St also flooded... Gazette building minor flooding" 
E) SIZE OF EVENT : Local. 
A)SOURCESOFINFORMATION: 
Newspaper... Stornoway Gazette And West Coast Advertiser 1990 February 3, 'Gales Bring 
Town Centre To A Halt' 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Detailed description of the event with 4 photographs. 
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FLOODNUMBER: CE. 149 
DATE OF EVENT:1 1991 January. 
2,5,6 1991 January S. 
3 1990-1991 Winter. 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
1 Ardrossan... "invasive high tide" 
2 Helensburg... Highest tide since 1907...tide was 5 meters, 1.2 meters above its expected height.
3,5 Millport, Great CumbraeIsland..."high tides" 
5 Largs... "heaving sea" 
6 Troon... "astronomically high tides" 
B)WINDCONDITIONS: 
1 Ardrossan... "storm" 
2 Helensburg... "wind-savaged... very severe storms from the south west... gusts of up to 90 
miles per hour" 
3,5 Millport, Great Cumbrae Island... a very bad storm, high winds. 
6 Troon... "severe storm" 
4 Millport Wind at 9 am : 3RD 4TH 5TH ...Direction SSW W 
Force (mph) 22 28 60+ 
Gale occurred on the 5th. 
4 Helensburg... Wind at 9 am : 3RD 4TH 5TH 6TH 
Direction SW SW WNW WNW 
Force (mph) 28 28 34 28 
Gale occurred on the 5th. 
C) DURATIONOF STORM : Type 3. 
G)ANY OTHER FACTORS: 
2 Helensburg... "conditions may have been worsened by the overflowing of the Glennan Bum, 
which runs directly under West Clyde Street" 
4 Helensburg... Rainfall : 3RD 4TH 5TH 6TH 
Rain (mm) 7.8 20 14.1 9.1 
4 Millport... Comments : 
3RD Very windy showers. 
5TH Hellishstorm all day and overnight. Structural damage. Dry. 
6TH Windy. Snow in evening. 
4 Helensburg... Comments: 
4TH Dull and cold - outbreaksof rain. Heavy rain and strong winds. 
5TH Strong winds - very cold. Stormy conditions. 
6TH Strong wind - outbreaks of rain. Very cold. 
H) CLASSIFICATION OF CAUSE OF EVENT : Type 2. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Ardrossan "when many sand dunes and shore-line constructions were damaged or washed away"...2 Helensburg... massive breached the seawall at Craigendoran.waves 
5 Millport A huge section of the sea-wall in Millburn Street was ripped away by the waves,... 
parts of the island pier were also washed away, up to 50 metres of the promenade was also 
washed away. A coastal section of Crichton Street has also been badly damaged and retaining
walls at properties in Miller Street have been washed away. 
6 Troon... "major erosion along the edge of these two fairways resulting in the loss of virtually 
all the rough and spectating area on the seaward side of the Ist fairway It swept away all the ... 
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protection works that the Club had undertaken after the January 1988 storm... over 20 metres 
have been lost along parts of this section. 
B)DAMAGECAUSED: 
2) 5 Millport promenade extensively flooded and badly damaged in a number of places, island pier was...
devastated, parts of it were washed away. The promenade in Karnes Bay has also been badly hit. 
3) 2 Helensburg... Clyde Street, West Clyde Street and William Street flooded... train services 
suspended...power failure for all areas west of Dumbarton due to power lines being cut. 
3) 5 Millport at Millburn Street part of the road collapsed. ...4) 2 Helensburg... many shops on Clyde Street flooded. 
5 Miliport shopsflooded on Glasgow Street, Ritz cafe under a foot of water., a hairdressers ... 
also badly damaged. 
6) 6 Troon... "major erosion along the edge of these two fairways resulting in the loss of 
virtually all the rough and spectating area on the seaward side of the Ist fairway... It swept 
away all the protection works that the Club had undertaken after the January 1988 storm.... over 20 
metres have been lost along parts of this section... estimated cost of repairs is £119,000" 
7) 5 Millport... houses flooded on Glasgow Street, Newton Shore, the promenade and Clyde Street. 
8) 1 Ardrossan... "coastalarea" 
2 Helensburg... completely submerged the waterfront... Clyde Street up to three feet of 
water... William Street and West Clyde Street, the Rhu also flooded 
5 Millport, Great Cumbrae Island... extensiveflooding of town, sea front completely flooded 
includingthe promenade which was badly damaged in a number of places, streets flooded 
included Glasgpw Street, Newton Shore flooded, Clyde Street, Stuart Street. The Ritz cafe was 
under about a foot of water, other properties were also flooded out with up to 9 inches of water. 
10) 4 Millport... "Structural damage" 
C) IMPACTAT OTHER SITES : 
2) 5 Largs... pier flooded., sea front completely flooded. 
8) 5 Largs... pier flooded. 
5 Saltcoats... suffered from flooding. 
5 Rothesay... flooded. 
10) 5 Saltcoats...suffered from extensive damage. 
5 Rothesay... suffered from extensivedamage. 
E) SIZE OF EVENT : Intermediate. 
A)SOURCES OF INFORMATION: 
1 Letter... pers comm Judith Davenport, letter dated 25th November 1991, Assistant Librarian, 
Ardrossan. Descriptionof event based on personal observation and video. 
2 Newspaper... Helensburg Advertiser 1991 Januaryll 'Highest Tide Since 1907 Causes Havoc In District' 
3 Letter... per lain D. Maciver letter dated1991 October 8, Assistant Librariancomm 
ReferenceAnd Local Studies. 
4 Observations... Meteorological Office 1990 Monthly Climatic Summaries, Station Nos. 6186 Millport, 
6214 Helensburg. 
5 Newspaper... Largs And Miliport Weekly News, 1991 January 11, "Millport Ripped Apart By Storm" 
6 Report Gilchrist Environmental Consultant (1992)" Report On Coastal Erosion At The 1st ... 
And 2nd Holes At Royal Troon Golf Club" 1-2. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Letter from local librarian giving a very brief description of the event. 
2 Detailed description of event. 
3 Letter from local librarian giving a very brief description of the event. 
4 Instrumental data and a weather diary. 
5 Detailed description of all aspects of the event. 
6 Detailed description of the event. 
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NUMBER OF EVENT : CE. 150 
DATE OF EVENT : 1991 April 17 (date of newspaper) 
CAUSE OF EVENT 
A) TIDALCONDITIONS: 
Wemyss Caves... ̀that the nature and speed of erosion was progressing at such a rate" 
H)CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Wemyss Caves... "that the nature and speed of erosion was progressing at such a rate that 
active collapse of the cliff east of the most important of the caves was advancing steadily" 
B) DAMAGE CAUSED : 
8) Wemyss Caves... "that the nature and speed of erosion was progressing at such a rate that 
active collapse of the cliff east of the most important of the caves was advancing steadily" 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Newspaper...The Scotsman 1991 April 17. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENT OF QUALITYOF DATA : 
Short description of the event. 
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APPENDIX 8 SCOTTISH COASTAL SAND MOVEMENTS 
Part 1 Organisation Of Database 
NUMBER OF EVENT: 
DATE OF EVENT : 
CAUSEOFEVENT 
A) SAND CONDITIONS: 
B)SITE CHRONOLOGY : 
C)TIDAL CONDITIONS : 
Table 3.14 Classification of Paleo-Tidal Regimes Associated with 
Individual Events. 
Type 1- Very Severe, very exceptional tides and water level heights with a return 
interval of 50 years or more. 
Type 2- Severe, exceptional tides and water level heights with a return interval of 
between 25 and 49 years.
Type 3- Moderate exceptional tides and water levels with a return interval of 
between 10 and 24 years.
Type 4- Normal high or spring tides and water levels with a return interval of 
less than 10 years.
Type 5- No mention of tides or storm surges in the descriptions of the events. 
D) WIND CONDITIONS : 
E) STORM DURATION : 
Table 3.13 Classification of Storm Duration. 
Type 1- Storm, where gale force winds (Beaufort force 7 or more) are recorded for 
less than 5 hours. 
Type 2- Storm, where gale force winds (Beaufort force 7 or more) are recorded for 
between 5 and less than 10 hours. 
Type 3- Storm, where gale force winds (Beaufort force 7 or more) are recorded for 
10 hours or more. 
F)LAMB'S CIRCULATION PATTERN: 
Based on Lamb (1972) and provides a daily classification of the circulation pattern over 
Britain and Ireland from 1861-1971. 
G) LAMB'S 'SPELLS' : 
Based on Lamb (1950) and provides a list of 'spells' over the period 1898-1948. 
H) ANYOTHER FACTORS : 
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I)CLASSIFICATIONOFCAUSEOF EVENT : 
Table 3.12 Classification of the Types of Coastal Sand Movements. 
Type 1- Events primarily due to the movement of existing dunes onto land not 
normally covered by dunes. 
Type 2- Events due to both the movement of existing sand dunes onto land not 
normally covered 
by dunes and of the movement of sand (fromnon-dune sources) onto land not n 
ormally covered by sand. 
Type 3- Events due primarilyto the movement of sand from non-dune sources onto 
land not normally covered by sand. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
B) DAMAGECAUSED : 
Only the code number with a half parenthesesis used in the database. This is to 
distinguish it from the source number (e.g. 5) 2 this means that the type of impact 
was 'Rural' and the data comes from source number 2) 
1) Loss of life, injuries. 
2) Marine - harbours, ships and boats, lighthouses and lightships.
3) Infrastructure - towns and villages, roads and streets, bridges, railway lines 
and stations, structures 
for the transmission of water, gas, electricity, cables, pipes, lines of commmunication 
and transport. 
4) Commercial retailing, service and industrial buildings and stock, -
mineral extraction. 
5) Rural loss of agricultural land, farm buidings, livestock and crops, forestry.-
6) Public/Heritage public buildings, parks, sports facilities and grounds, historic-
buildings and archaeological sites, military barracks and grounds, religious
buildings and graveyards. 
7) Homes/Gardens- houses, gardens, garden walls. 
8) Geomorphological/Hydrological defence works, sand bars,coastal and estuarine 
sand spits and other similar coastal features, river flooding associated with storms. 
-
9) Other reclaimed land.-
10) General Statements. 
11) No Impact Specified. 
C) IMPACTAT OTHER SITES : 
D) LOCATIONSAFFECTED OUTSIDE OF SCOTLAND AND SOURCES : 
E) SIZE OF EVENT : 
Table 3.9 Classification of the Magnitude of Coastal Sand Movements. 
Local These are events with a limited impact on a small area. 
Intermediate 
-
These include events with a moderate impact on an small to 
medium-sized area. This category would include events where the impact caused 
significant but reversible damage 
Large These include events with a severe impact on a relatively large area. This 
-
-
category would include events where there was permanent and irreversible damage. 
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AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Each source is given a number where there is more than one source of information for 
an event. This source number is then used at the start of all the rest of the information 
for that particular event so that it is clear where each piece of information on any aspect 
of the event is from. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : 
Table 3.4 Classification of Events Based on Estimated Reliability of 
Information Sources and Dating. 
Class 1- Events considered as completely reliable because the original data source is 
contemporary or near contemporary with the event it records. The use of the term 
'contemporary' means that the observer was present at the time of the occurrence at the 
place and time of the event. In certain cases where there are two or more independent 
records of an event having occured, these events are also considered as reliable. 
Class 2- This category includesevents considered as reliable although there may be 
minor problems of verification e. g. an original source that may differ slightly from 
the date of the event. 
Class 3- These are events included in the chronologies on the basis of likely 
reliability. This category includes many of the pre-1700 A. D. events where there 
is a strong dependence on work undertaken by previous researchers that is very 
difficult to verify. 
C)ASSESSMENTOF QUALITY OF DATA : 
COMMENTS 
Note that if a category is not included in any of the event descriptions this means that 
there is no information available under this heading. 
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Part 2 Database 
NUMBER OF EVENT :CSM. 1 
DATE OF EVENT : circa 1200 
A) SANDCONDITIONS: 
Moray..."a section of the most fertile land in Moray, stretching along the sea-coast for several 
miles, was overblown and devastated by an eruption of sand from the westward" 
D)WIND CONDITIONS : 
Moray... "an eruption of sand from the westward" 
E) STORM DURATION : Type 1. 
H) ANY OTHER FACTORS: 
Moray... "The immediate cause of this catastrophe is supposed to have been that partial upraising of the 
coast out of the bed of the ocean now ascertained to have taken place within the present geological era" 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A)EXTENT OF EVENT : 
Moray *a section of the most fertile land in Moray, stretching along the sea-coast for several ... 
miles, was overblown and devastatedby an eruption of sand from the westward" 
B)DAMAGE CAUSED : 
5) Moray... "a section of the most fertile land in Moray, stretching along the sea-coast for 
several miles, was overblown and devastated by an eruption of sand from the westward" 
E) SIZE OF EVENT: Intermediate. 
A)SOURCES OF INFORMATION : 
Book... Society For The Sons And Daughters Of The Clergy (1845) New Statistical Account Of 
Scotland Volume 13 Banff, Elgin And Naim' p217. No original reference given. -
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of the event covers all its aspects. 
Slight possibility that this event is confused with the 1694 main event. 
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NUMBEROF EVENT : CSM. 2 
DATE OF EVENT :- 1381. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Ayr... blowing away of sand on the coast beside the town. 
D) WIND CONDITIONS : 
Ayr... "the violence of the western storms having been so great" 
H) ANY OTHER FACTORS : 
Ayr... the problem was significant enough that King Robert granted a charter in 1381 offering a reward to 
those who could devise means of protecting the town's church and cemetery from the blowing of sand. 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
A) EXTENT OF EVENT : 
Ayr... "the church-yard having been close by the church, the violence of the western storms 
having been so great, as to uncover the bodies of the dead, by blowing or washing away the 
loose sand in which they were buried' 
B) DAMAGE CAUSED : 
6) Ayr... damage to graves in the local church-yard. 
E)SIZE OF EVENT: Local. 
A) SOURCES OF INFORMATION : 
Book... Society For The Sons And Daughters Of Clergy (1837) New Statistical Account Of 
Scotland - Volume 5 Ayrshire And Buteshire" 'Account of the Parish of Ayr' p35-36-
No original reference specified but based on the royal charter. 
B)ESTIMATED RELIABILITY OF SOURCESAND DATING OF EVENT: Class 1. 
D)ASSESSMENTOF QUALITYOF DATA : 
Description of event concentrates on the damage caused. 
E)CLASSIFICATIONOF RELIABILITY OF EVENT : Class 1. 
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NUMBEROF EVENT :CSM. 3 
DATE OF EVENT : 1381- 1425. 
A) SANDCONDITIONS: 
Ayr...blowingaway of sand on the coast beside the town ongoing. 
B)SITECHRONOLOGY: 
-1381 Ayr... blowing away of sand on the coast beside the town. 
D) WIND CONDITIONS : 
Ayr... "the violence of the western storms having been so great" 
H)ANY OTHER FACTORS : 
Ayr... "The same annoyance was afterwards complained of by the inhabitants, as is shown by 
an application to the Duke of Albany, who was Regent during the reign of Robert III, for liberty 
to straiten the Sandgate Vennel, in order to guard against the same evil, which is represented 
as threatening the destruction of the town. Liberty having been granted, an order to build 
housescloser to one another was given by the magistratesin 1425. The receding of the sea and the 
building of the fort walls have totally removed the evil" 
!) CLASSIFICATION OFCAUSE OF EVENT : Type3. 
A) EXTENTOF EVENT : 
Ayr...the church-yard still suffering fron incidents of blown sand. 
8) DAMAGE CAUSED : 
6) Ayr... damage to graves in the local church-yard. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book... Society For The Sons And Daughters Of Clergy (1837) "New Statistical Account Of 
Scotland - Volume 5 Ayrshire And Buteshire' 'Account of the Parish of Ayr' p35-36.
No original reference specified but based on the royal charter and various deeds. 
B)ESTIMATEDREUABILITYOFSOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description theof event concentrates on solution to the problem. 
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NUMBEROF EVENT : CSM.4 
DATEOF EVENT : 1400- 1499. 
A) SANDCONDITIONS: 
1 Udal, North Uist... Initially stable coastal dunes folowed by a long period of drifting sand. 
2 Coileaganan Udail, North Uist... Fifteenth-century shell middens interspersedwith layers of 
calcareous blown sand. 
C)TIDALCONDITIONS: 
1 Udal, North Uist... due to the greater tidal range occurring about that time which had not 
occurred for many hundreds of years before that or at any time since. 
D) WIND CONDITIONS : 
1 Udal, North Uist... "presumably due to increased storminess" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 2. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
I Udal, North Uist...a long period of drifting sand... which has left great bands of nearly white, 
loose sand from the shore burying the earlier cultural levels 
2 Coileagan an Udail, North Uist... "shell middensinterspersedwith layers of calcareous blown sand" 
B)DAMAGECAUSED: 
5) 1 Udal, North Uist... burial of land by drifting sand. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION: 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe' Cambridge University Press, Cambridge, 204p, p57-58. 
References Used : Article... l. A. Crawford (1967) 'Hebridean Settlement at Siabaidh, 
Berneray, Harris' Post Medieval Archaeology, Volume 1, p110-113.-
Article...l. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136.
Article...A. Morrison (1967-1968) "Report From The Hams Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48.
2 Article... J. G. Evans (1979) "The Paleo-Environment Of Coastal Blown-Sand Deposits In 
Western And Northern Britain' Scottish Archaeological Forum, Volume 9, p16-26.
Based on ongoing research of the author. 
B) ESTIMATED RELIAB1UTY OF SOURCES AND DATING OF EVENT : Class 2. 
C)ASSESSMENT OF QUALITY OF DATA: 
1 Short description of the event as part of a longer discussion of later event. 
2 Short description of the event. 
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NUMBER OF EVENT :CSM.5 
DATE OF EVENT : 1401. 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
Forvie... 'seems rather to have been the begining of a process which ended a thousand-year-long 
period of stability of the local landscape" 
D) WIND CONDITIONS : 
Forvie... 'storm" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT: 
Forvie...sand begining to drift. 
E)SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Book...H. H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest Europe" 
CambridgeUniversity Press, Cambridge, 204p, p18. Reference Used : S. Y. Landsberg (1955) "The 
MorphologyAnd Vegetation Of the Sands Of Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENTOF QUALITY OF DATA : 
Very brief mention of the event. 
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NUMBER OF EVENT :CSM.6 
DATE OF EVENT : 1404. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Forvie... "seems rather to have been the begining of a process which ended a thousand-year-long 
period of stability of the local landscape' 
B)SITECHRONOLOGY: 
1401 Forvie... sand begining to drift. 
D) WIND CONDITIONS : 
Forvie... "storm" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Forvie... further drifting of sand. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe" 
CambridgeUniversity Press, Cambridge, 204p, p18. 
Reference Used :Thesis... S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands 
Of Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
Very brief mention of the event. 
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NUMBER OF EVENT : CSM.7 
DATEOF EVENT : 1413 August 19. 
A) SANDCONDITIONS: 
1,2,3 Forvie... Initial disturbance of existing coastal sand dunes due to two previous storms. 
3 Aberdeen and the adjacent coasts... "sudden destruction" 
B)SITE CHRONOLOGY- 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
C) TIDAL CONDITIONS : 
1 Forvie... "the date given for this storm was very near to the extreme astronomical tide. With a S'Iy storm 
superimposed on the extreme tidal range it would be the low tide that was probably most extreme" 
D)WIND CONDITIONS : 
1 Forvie... "a great Sly storm" 
2 Forvie... "a fierce easterly gale" 
3 Aberdeen and the adjacent coasts... "severe storm" 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type1. 
IMPACT OF EVENT 
A)EXTENTOF EVENT : 
1 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north in this storm" 
2 Forvie... "was said to have succumbed to the moving mass of sand in that one, fateful blow" 
2 River Don... "blocked the mouth of the River Don with sand" 
3 Aberdeen and the adjacent coasts... "sudden destruction" 
B)DAMAGE CAUSED : 
3) 1,2 Forvie... "the medieval township buried by the moving sand dune" 
6) 1 Forvie... "the Church of Forvie was ultimately inundated" 
8) 2 River Don... blocking of the mouth of the river with sand. 
10) 3 Aberdeen and the adjacent coasts... "sudden destruction" 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest Europe" 
Cambridge University Press, Cambridge, 204p, p18. Reference Used : S. Y. Landsberg (1955) "The 
Morphology And Vegetation Of the Sands Of Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
2 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish-
Studies, University Of Aberdeen, 53p, p11-12. No original reference given.
3 Book... Scottish Council For Social Services (1970) "The Third Statistical Account Of Scotland : Volume 7 
The County Of Aberdeen" H Hamilton (ed), Collins, Glasgow, p452-453.
Other Sources : Book...J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University 
Press, Cambridge, p235-241.
Book... J. H. Burnett [ad] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107.
Article... H. H. Lamb (1980) "Climatic Fluctuations In Historical Times And Their Connection With 
Transgressions Of The Sea, Storm Floods And Other Coastal Changes" in A. Verhulst And M. K. E. Gottschalk 
(eds) 'Transgressies En Occupatiegeschiedenis In De Kustgebedien Van Nederland En Belgie' Belgisch 
Centrom Voor Landelijke Greschiedenis, p251-281. 
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B)ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Description of event concentrates on the causes of the event with little information on the impact. 
2 Short description of the event as part of a longer discussion of the history of-the site. 
3 Short description of event, unclear as to what type of sudden destruction occurred but read 
in context implies some type of coastal sand movement. 
NUMBER OF EVENT : CSM. 8 
DATE OF EVENT : 1414 - 1499. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Forvie... Initial disturbance of existing coastal sand dunes due to three previous 
storms... further advance of 200 metres. 
B)SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north in 
this storm" 
2 1413 Aug 19 Forvie... "was said to have succumbed to the moving mass of sand in that one, fateful blow" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Forvie... "The Forvie sand-dune...advanced about 200 metres farther before the end of the 15th century" 
B) DAMAGE CAUSED : 
3) 1 Forvie... further burial of the medieval township and surrounding area. 
E) SIZE OF EVENT : Intermediate. 
AUTHEN11CITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe"CambridgeUniversity Press, Cambridge, 204p, p18. 
Reference Used : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
2 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p11-12. No original reference given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBEROF EVENT :CSM.9 
DATEOF EVENT : 1500- 1599 
A) SANDCONDITIONS: 
1 Forvie... Initial disturbance of existing coastal sand dunes due to three previous
storms... further advance of 200 metres up to A. D. 1500, followed by a further advance of sand. 
2 Coileagan an Udail, North Uist Fifteenth-centuryshell middens interspersedwith layers of calcareous ...blown sand followed by a further period of blown sand activity revealed by later shell middens. 
8) SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie... "was said to have succumbedto the moving mass of sand in that one, fateful blow" 
1 1400-1499 Forvie... "The Forvie sand-dune...advanced about 200 metres farther before the 
end of the fifteenth century"
2 1400-1499 Coileagan an Udail, North Uist... "shell middens interspersedwith layersof 
calcareousblown sand" 
I)CLASSIFICATIONOF CAUSE OF EVENT : Type 2. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Forvie... *The Forvie sand-dune... but still greater advances occurred later, in the sixteenth century.
2 Coileagan an Udail, North Uist... later shell middens interspersed with layers of calcareous blown sand. 
B) DAMAGE CAUSED : 
3) 1 Forvie... further burial of the medieval township and surrounding area. 
E)SIZE OF EVENT : Intermediate 
A)SOURCESOF INFORMATION : 
1 Book H. H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest ...
Europe' Cambridge University Press, Cambridge, 204p, p18.
ReferencesUsed : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
Article 1. A. Crawford (1967) "Hebridean Settlement at Siabaidh, Berneray, Harris" Post -
Medieval Archaeology, Volume 1, p110-113.
Article 1. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" 
... 
...Antiquity, Volume 51, p124-136.
Article A. Morrison (1967-1968) 'Report From The Harris Estate Papers" Transactions Of ...The Gaelic Society Of Inverness, Volume 45, p47-48.
2 Article... J. G. Evans (1979) "The Paleo-Environment of Coastal Blown-Sand Deposits In 
Western And Northern Britain" Scottish Archaeological Forum, Volume 9, p16-26.
Based on ongoing research of the author. 
3 Book D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish ... -Studies, University Of Aberdeen, 53p, p11-12. No original reference given.
Other Sources : Book J. H. Burnett fed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, ...
p106-107. 
B)ESTIMATEDRELIABILITYOF SOURCESAND DATING OFEVENT:Class 2. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBER OF EVENT :CSM. 10 
DATE OF EVENT : 1526. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Bay Of Cruden 'there was much sand movement on the coast... violent blasts of sand" ... 
G)CLASSIFICATIONOF CAUSE OF EVENT :Type 2. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Bay Of Cruden... "there was much sand movement on the coast, and that a chapel built in about 
1012...as often occurs in these parts was occasioned by violent blasts of sand" 
E) SIZE OF EVENT : Local : 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
Book...J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, 
Cambridge,p241. OriginalReference Boece,no date 1500's. ... 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class2. 
D)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
E)CLASSIFICATIONOF RELIABILITY OF EVENT : Class 2. 
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NUMBER OF EVENT :CSM. 11 
DATE OF EVENT : 1542-1696. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Udal, North Uist... Initially stable coastal dunes folowed by a long period of drifting sand from 
1400 to 1499 then stabilisation occurred up to 1542, followed by another period of drifting sand. 
B)SITE CHRONOLOGY 
1400-1499 Udal, North Uist... a long period of drifting sand... which has left great bands of nearly white, 
loose sand from the shore burying the earlier cultural levels 
D) WIND CONDITIONS : 
Udal, North Uist "the storms were increasing again"... 
1)CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Udal, North Uist... another period of drifting sand. 
B)DAMAGE CAUSED : 
5) Udal, North Uist... burial of land by drifting sand. 
E)SIZE OF EVENT: Local. 
A)SOURCESOF INFORMATION : 
Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p57-58. 
References Used : Article... l. A. Crawford (1967) 'Hebridean Settlement at Siabaldh, 
Bemeray, Harris' Post Medieval Archaeology, Volume 1, p110-113.-
Article 1. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist' ...
Antiquity, Volume 51, p124-136. 
Article... A. Morrison (1967-1968) "Report From The Hams Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event as part of a longer discussion of later event. 
2 Short description of the event. 
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NUMBER OF EVENT :CSM. 12 
DATE OF EVENT : 1573- 1680 
A) SAND CONDITIONS : 
1 Forvie... the chapel of Forvie...no indicationof a problem with blown sand in 1573. However in 1680 it 
was sand covered. 
B)SITECHRONOLOGY: 
2 1401 Forvie... sand begining to drift. 
2 1404 Forvie... further drifting of sand. 
2 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm' 
3 1413 Aug 19 Forvie... "was said to have succumbed to the moving mass of sand in that one, fateful blow' 
2 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century'
2 1500-1599 Forvie... "The Forvie sand-dune...but still greater advances occurred later, in the 
sixteenth century. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 2. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Forvie... the chapel of Forvie completely inundated by sand. 
B)DAMAGE CAUSED : 
6) 1 Forvie... the chapel of Forvie completely inundated by sand. 
E) SIZEOF EVENT: Local. 
A) SOURCES OF INFORMATION : 
1 Book... J. A. Steers (1973) 'The Coastline Of Scotland" Cambridge University Press, Cambridge, p235-241. 
Reference Used : Thesis... S. Y. Landsberg (1955) 'The Morphology And Vegetation Of the Sands 
Of Forvie' University Of Aberdeen, Unpublished Ph. D thesis. 
2 Book...H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" CambridgeUniversity Press, Cambridge, 204p, p18.
References Used : S. Y. Landsberg (1955) 'he Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
Article...!. A. Crawford (1967) 'Hebridean Settlement at Siabaidh, Berneray, Harris' Post -
Medieval Archaeology, Volume 1, p110-113. 
Article... l. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136. 
Article... A. Morrison (1967-1968) "Report From The Hams Estate Papers' Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p11-12. No original reference given. 
Other Sources : Book... J. H. Burnett [ed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event concentrating on the damage caused. 
2 Short description of the event. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBER OF EVENT:CSM.13 
DATE OF EVENT : 1600- 1699. 
A) SAND CONDITIONS : 
1 Forvie... Initial disturbance of existing coastal sand dunes due to three previous storms... further advance 
of 200 metres up to A. D. 1500, followed by further advances of sand in the sixteenth and seventeenth 
centiuries. From 1500 to 1680 the sand dunes had advanced northwardsby 450 metres. 
B)SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forviesand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie... "was said to have succumbed to the moving mass of sand in that one, fateful blow" 
1 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century"
1 1500-1599 Forvie... "The Forvie sand-dune... but still greater advances occurred later, in the 
sixteenth century.
2 1573-1680 Forvie... the chapel of Forvie completely inundated by sand. 
1)CLASSIFICATIONOF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Forvie... The Forvie sand-dune... but still greater advances occurred later, in the seventeenth 
century. From 1500 to 1680 the sand dunes had advanced northwards by 450 metres. 
B) DAMAGE CAUSED : 
3) 1 Forvie... further burial of the medieval township and surrounding area. 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p18-19. 
Reference Used : S. Y. Landsberg (1955) 'The Morphology And Vegetation Of the Sands Of 
Forvie' UniversityOf Aberdeen, Unpublished Ph. D thesis. 
Article 1. A. Crawford (1967) "Hebridean Settlement at Siabaidh, Bemeray, Harris" Post -...
Medieval Archaeology, Volume 1, p110-113. 
Article 1. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" ...Antiquity, Volume 51, p124-136-
Article A. Morrison (1967-1968) "Report From The Harris Estate Papers" Transactions Of ...The Gaelic Society Of Inverness, Volume 45, p47-48. 
2 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p235-241. 
ReferenceUsed : Thesis... S. Y. Landsberg (1955) 'The Morphology And Vegetation Of the Sands 
Of Forvie' University Of Aberdeen, Unpublished Ph. D thesis. 
3 Book... D. P. Willis (1986) 'Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p11-12. No original reference given. 
Other Sources : Book... J. H. Burnett [ed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short decription of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBER OF EVENT : CSM. 14 
DATEOF EVENT : 1600-1678. 
A) SANDCONDITIONS: 
West Coast... stable dune systems becomingunstable. 
Bemera Island, Uists... west coast... existing coastal dunes becomingunstable. 
H) ANY OTHER FACTORS : 
Bernera Island *that local men secured the drifting sandbanks of the west coast with turfs" ... 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
West Coast... "sand overwhelming machair areas and even buildings' 
Bernera Island... ̀the drifting sandbanks of the west coast' 
B)DAMAGECAUSED: 
5) West Coast... "sand overwhelmingmachair areas' 
Bemera Island-land coveredby drifting sand. 
7) West Coast... sand overwhelming buildings. 
E)SIZEOF EVENT: Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Article... W. Ritchie (1979) 'Machair Development And Chronology In The Uists And Adjacent 
Islands" Proceedings Of The Royal Society Of Edinburgh, Volume 77B, p107-122.
References Used : Article... A. Morrison (1961) 'Harris Estate Papers" Unpublished manuscripts. 
Book... A. Macfarlane (1907) "Geographical Collections : Volume 2" Edinburgh, University Press, 639pp. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
832 
NUMBEROF EVENT :CSM. 15 
DATE OF EVENT :1- 1601. 
2-1630. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Uist... "the oldest men report this island to be much impaired and destroyed by the sands 
blowing-overand burying habiatable lands" 
2 Uist *the sand does flow with the wind and destroys both the land and hides the houses below ...the sand, and so the most part of the country is overwhelmed with sand" 
E)ANY OTHER FACTORS : 
2 Uist... "much of the land overwhelmed and destroyed by the sea" 
G)CLASSIFICATIONOF CAUSE OF EVENT : Type3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Uist... "there are destroyed the townes and parish churches of Kilmarchirmoir and Kilpetil, 
and the church of Kilmonie is now called Kilpetil... but now the sea and the sand have approached 
it, there are some remains of the destroyed churches yet to be seen at low tide or ebbing water" 
2 Uist... the parish churches and the lands of the parishes of Kilmarchirmore and Kilpettill covered by 
blown sand, the latter church is below the sand except for five feet of the pinnacle... certain of 
them will be seen when the sea ebbs in the summer time" 
B)DAMAGE CAUSED : 
3) 1 Uist... the towns of Kilmarchirmoirand Kilpetil were destroyed by blown sand. 
5) 1,2 Uist...much agricultural land overblown and destroyed with sand. 
6) 1,2 Uist... the parish churches of Kilmarchirmoir and Kilpetil were destroyed by blown sand. 
2 Uist...the parish churches of Kilpettil is below the sand except for five feet of the pinnacle. 
7) 2 Uist...some houses buried by blown sand. 
E) SIZE OF EVENT : Intermediate. 
A)SOURCESOF INFORMATION : 
1 Book... W. Macfarlane (1907) "Macfarlane's Geographical Collections, Volume 2" Scottish 
History Society, Volume 52, Edinburgh University Press, p530. 
Original Reference : James Gordon, Parson Of Rothiemay "Noates And Observations Of Dyvers 
Parts Of The Nielands And Isles Of Scotland" written between 1641 and 1654. The descriptions 
the notes left by Timothy Pont written between 1583 and 1601.are based principally on 
2 Book... W. Macfarlane (1907) "Mactarlane's Geographical Collections, Volume 2" Scottish 
History Society, Edinburgh University Press, Volume 52, p180-181. 
Original Reference : Anon "Ane Descriptione Of Certaine Pairts Of The Highlands Of Scotland" 
no date given but it is suggested in Sibbald's 'Repertory' that they were prepared for 
Sir Robert Gordon sometime around 1630. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBER OF EVENT: CSM.16 
DATE OF EVENT :- 1649December. 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
Naim... 'in the locality... formerly of great repute for the fertile land surrounding it, which for 
the most part the sea has destroyed with accumulations of sand. On the shore traces remain of 
its celebratedcastle of old, but it is now buried by the inroads of the sea" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT: 
Nairn... 'which for the most part the sea has destroyed with accumulations of sand. On the shore 
traces remain of its celebrated castle of old, but it is now buried by the inroads of the sea' 
B)DAMAGE CAUSED : 
5) Naim... "in the locality-formerly of great repute for the fertile land surrounding it, which 
for the most part the sea has destroyed with accumulations of sand. 
6) Naim... 'On the shore traces remain of its celebrated castle of old, but it is now buried by 
the inroads of the sea' 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book...W. MacFarlane (1907) "MacFarlane's Geographical Collections, Volume 2" Scottish 
History Society, Edinburgh University Press, Volume 52, p366-367. 
Original Reference : Sir Robert Gordon Of Straloch (1649 December) "Adnotata Ad Tabulam 
Veteris Scotiae" in Sibbalds "Topographical Notices" no date and Blaeu's "Atlas" Scottish 
Volume, 1st Edition, 1654. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CSM.17 
DATE OF EVENT : 1,3 1654.-
2- 1662. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Inlet Of Strathbeg... ongoing deposition of sand into the inlet up to 1654... it is probablethat 
this sand inundatiionwas a temporary blockage. 
2 Strathbeg... "small bay once noted for its harbour now almost completely blocked with sand' 
2 Rattray... "Traces remain of the town which now follows the fortunes of the harbour" ...3 Bettyhill, Caithness... "On the sandy beach between the two noble rivers, Never and 
Torrisdail, whose mouths are a space of two miles distant from each other, ruins, now covered 
by the sea and sand, show that there was once a town" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 2. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Inlet Of Strathbeg... "almost obliterated with sand" 
2 Strathbeg... "small bay once noted for its harbour now almost completely blocked with sand" 
2 Rattray... "Traces remain of the town" 
3 Bettyhill, Caithness... "ruins, now covered by the sea and sand, show that there was once a town" 
B)DAMAGE CAUSED : 
2) 1,2 Inlet Of Strathbeg... this sand inundation was a temporary blockage... but caused a 
shallowing which seriously impeded the movement of coastal craft. 
3) 2 Rattray... "Traces remain of the town' 
3 Bettyhill, Caithness *ruins, now covered by the sea and sand, show that there was once a town" ... 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION : 
1 Book... H.H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204pp, p45-46. 
Reference Used : Article... K. Walton (1956) "Rattray head :a study in coastal evolution" 
ScottishGeographicalMagazine,Volume 72, p85-96. 
Referenceused By Walton : Book...R. Gordon (1843) "Description Of The Sheriffdoms Of 
Aberdeen And Banff" in 'Collections For A History Of The Shires Of Aberdeen And Banff' Aberdeen, p19. 
2 Book... W. MacFarlane (1907) "MacFarlane's Geographical Collections, Volume 2" Scottish 
History Society, Edinburgh University Press, Volume 52, p278-279. 
Original Reference : Sir Robert Gordon Of Straloch (1662) "Descriptio Duarum Praefectuarum 
Aberdoniae Et Banfiae" in Blaeu (1662) "Atlas" Scottish Volume, 2nd Edition. Account was not 
publised in the first edition in 1654. 
3 Book... W. Macfarlane (1907) "Macfarlane's Geographical Collections, Volume 2' Scottish 
History Society, Edinburgh University Press, Volume 52, p454. 
Original Reference : Sir Robert Gordon Of Gordonstoun 'Vera Southerlandiae Chorographica' 
Description in Sibbald's 'Topographical Notices' no date given. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event. 
2 Very short description of the event. 
3 Short description of the event. 
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NUMBEROF EVENT :CSM. 18 
DATE OF EVENT : 1,2 1663 April 21. 
CAUSE F EVE 
A) SANDCONDITIONS: 
1 Culbin... Existing coastal dunes fairly stable up to this time... severe episode of blowing sand. 
1,2 Nairn...the town was threatenedby drifting sand from the shoreline of the Moray Firth. 
B)SITE CHRONOLOGY 
3- 1649 Dec Naim... "which for the most part the sea has destroyed with accumulations of sand. On the 
shore traces remain of its celebrated castle of old, but it is now buried by the inroads of the sea" 
D) WIND CONDITIONS : 
1 Culbin... storm. 
1 Naim... "The likeliest wind direction for this storm... from some northerly point" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 2. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Culbin... severe episode of blowingsand in the area. 
1,2 Naim... "the neighbouringtown to the west, was also threatened by drifting sand from its environs' 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p49 and 51-55. 
References Used : Article... H. l. Edlin (1976) "The Culbin Sands' in J. Linehan and W. W. Fletcher 
(eds) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow,p1-13. 
Letter... S. M. Ross Of Forres, personal communication, letter dated 17th September 1990. 
Original Reference : Manuscript... A. Brodie (1663) 'The Diary Of Alexander (Lord) Brodie of 
Brodie Castle". This diary was contemporary with the time of the event. 
Other Sources : Article... H. H. Lamb (1980) 'Climatic Fluctuations In Historical Times And 
Their Connection With Transgressions Of The Sea, Storm Floods And Other Coastal Changes" in 
A. Verhulst And M. K. E. Gottschalk Transgressies En Occupatiegeschiedenis In De Kustgebedien 
VanNederlandEn Belgie' Belgisch Centrom Voor Landelijke Greschiedenis, p251-281. 
2 Book... S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies,-
University Of Aberdeen, 196pp, p64. 
Original Reference : Manuscript... A. Brodie (1663) "The Diary Of Alexander Brodie Of Brodie' 
Aberdeen. This diary was contemporary with the time of the event. 
3 Book... W. Macfarlane (1907) "Macfarlane's Geographical Collections, Volume 2" Scottish 
History Society, Edinburgh University Press, Volume 52, p366-367.
Original Reference : Sir Robert Gordon Of Straloch (1649 December) "Adnotata Ad Tabulam 
Veteris Scotiae" in Sibbalds "Topographical Notices" no date and Blaeu's 'Atlas' Scottish 
Volume, Ist Edition, 1654. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Description of the event also forms part of a very detailed description of a later event. 
2 Short description of the event. 
3 Short description of the event. 
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NUMBEROF EVENT : CSM.19 
DATEOF EVENT : 1,2 1676 Autumn. 
A) SAND CONDITIONS : 
1,2 Culbin... Existing coastal dunes fairly stable up to this time... severe episode of blowing sand 
in 1663 followed by another episode of blown sand. 
B)SITE CHRONOLOGY 
1 1663 Apr 21 Culbin... severe episode of blowing sand in the area. 
D) WIND CONDITIONS : 
1 Culbin... "NW'ly gale" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1,2 Culbin... buried the harvest on the westernmostCulbin farms with up to two feet (60cm) of sand" 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p51-55. 
References Used : Article... H. l. Edlin (1976) "The Culbin Sands" in J. Linehan and W. W. Fletcher 
(ads) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13. 
Letter...S. M. Ross Of Forres, personal communication, letter dated 17th September 1990. 
Other Sources : Article... H. H. Lamb (1980) "Climatic Fluctuations In Historical Times And 
Their Connection With Transgressions Of The Sea, Storm Floods And Other Coastal Changes" in 
A. Verhulst And M. K. E. Gottschalk 'Transgressies En Occupatiegeschiedenis In De Kustgebedien 
Van Nederland En Be/gie' Belgisch Centrom Voor Landelijke Greschiedenis, p251-281. 
2 Book... S. Ross (1992) 'The Culbin Sands Fact And Fiction' Centre For Scottish Studies, -
University Of Aberdeen, 196pp, p65. 
Reference Used : Newspaper...J. Martin (1867) 'The Sandhills Of Culbin" Forres Gazette, 18 December 1867. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event as part of a very detailed description of a later event. 
2 Short description of the event. 
837 
NUMBEROF EVENT: CSM. 20 
DATE OF EVENT : 1688 (event of nine days duration). 
CAUSE OF EVENT 
A)SANDCONDITIONS: 
Aberdeenand adjacent coasts... site with a history of sand movement followed by an event of 
sudden destruction. 
B)SITE CHRONOLOGY : 
1413 Aug 19 Aberdeen and adjacent coasts... sudden destruction. 
D) WIND CONDITIONS : 
Aberdeen and adjacent coasts... storm of nine days duration. 
E) STORM DURATION : Type 3. 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 2. 
IMPACTOF EVENT 
A) EXTENTOF EVENT: 
Aberdeen and adjacent coasts... an event of sudden destruction. 
8) DAMAGE CAUSED : 
10) Aberdeen and the adjacent coasts... "sudden destruction" 
E) SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book Scottish Council of Social Service (1970) "The Third Statistical Account Of Scotland -...Volume 7 The County Of Aberdeen" H Hamilton (ed), Collins, Glasgow, p452-453. 
No original reference given. 
B)ESTIMATED REUABILITY OF SOURCES AND DATING OF EVENT: Class2. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event, unclear as to what form the sudden destruction took but read in 
context implies some type of sand movement. 
838 
NUMBEROF EVENT:CSM21 
DATE OF EVENT : 1689 September. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Naim... at Delnies...a severe sandstorm. 
B)SITE CHRONOLOGY : 
4- 1649 Dec Naim... "which for the most part the sea has destroyed with accumulations of sand. On the 
shore traces remain of its celebratedcastle of old, but it is now buried by the inroads of the sea" 
2,3 1663 Apr 21 Naim... "the neighbouring town to the west, was also threatened by drifting 
sand from its environs" 
D) WIND CONDITIONS : 
1 Culbin... storm. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
1 Naim... at Delnies... a severe sandstorm. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
I Book... S. Ross (1992) 'The Culbin Sands Fact And Fiction' Centre For Scottish Studies, -
University Of Aberdeen, 196pp, p64.
Original Reference : Manuscript... J. Allan (1689) "Memoirs' Moray District Office, DBL 79/1. 
Based on author's eyewitness account of the event. 
2 Book H. H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest ...
Europe" Cambridge University Press, Cambridge, 204p, p49 and 51-55. 
References Used : Article... H. I. Edlin (1976) 'The Culbin Sands' in J. Linehan and W.W. Fletcher 
(eds) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13. 
Letter... S. M. Ross Of Forres, personal communication, letter dated 17th September 1990. 
Original Reference : Manuscript... A. Brodie (1689) "The Diary Of Alexander Brodie of Brodie 
Castle, Aberdeen. 
Other Sources : Article... H. H. Lamb (1980) "Climatic Fluctuations In Historical Times And 
Their Connection With Transgressions Of The Sea, Storm Floods And Other Coastal Changes' in 
A. Verhuist And M. K. E. Gottschalk 'Transgressies En Occupatiegeschiedenis In De Kustgebedien 
Van Nederland En Belgie' Belgisch Centrom Voor Landelyke Greschiedenis, p251-281.
2 Book... S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies,-
University Of Aberdeen, 196pp, p64. This diary was contemporary with the time of the event. 
Original Reference : Book... A. Brodie (1689) "The Diary Of Alexander Brodie Of Brodie' 
Aberdeen. This diary was contemporary with the time of the event. 
3 Book... W. Macfarlane (1907) 'Macfarlane's Geographical Collections, Volume 2" Scottish 
History Society, Edinburgh University Press, Volume 52, p366-367. 
Original Reference : Sir Robert Gordon Of Straloch (1649 December)'Adnotata Ad Tabulam Veteris 
Scotiae" in Sibbalds "Topographical Notices" no date and Blaeu's "Atlas" Scottish Volume, 
Ist Edition, 1654. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Description of the event also forms part of a very detailed description of a later event. 
3 Short description of the event. 
4 Short description of the event. 
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NUMBER OF EVENT : CSM. 22 
DATE OF EVENT : 1694 Autumn (most likely November 1- 2) 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Culbin... Existing coastal dunes in a SW or WSW orientationfairly stable up to this time... two 
episodes of blown sand prior to the main event which has been described as one of the greatest 
wind-borne deposits formed anywhere in Britain in recent geological time. 
3 Culbin... destruction of the estate by the sands... the great sand drift came from the west. 
B) SITE CHRONOLOGY : 
3 1663 Apr 21 Culbin... severe episode of blowing sand in the area. 
3 1676 Aut Culbin... buried the harvest on the westernmostCulbin farms with up to two 
feet (60cm) of sand" 
C) TIDAL CONDITIONS : 
1 Culbin... "concided with spring tides which probably caused the wild seas to tear open the face 
of the coastal sand-dunes' 
1,5 Culbin... buried the harvest on the westernmost Culbin farms with up to two feet (60cm) of sand" 
D) WIND CONDITIONS : 
1 Culbin...a great NW'ly or NNW'ly storm of exceptional strength and duration, lasting perhaps 
36 hours, and preceded by about 24 hours of a very strong W'Iy storm wind with already rough 
seas, the NW to N wind blew over a very long fetch of open sea from the Arctic... winds probably 
up to between 100-130 knots when the storm was at its worst. 
E) STORM DURATION : Type 3. 
H) ANY OTHER FACTORS : 
1,3 Culbin... the destabilisation of the coastal dunes may partially be due to the excessive plucking of 
marram grass used for local industries, this was subsequently banned by an Act of the Scottish 
parliament in 1695. 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Culbin... "16 fertile farms and farmland with a total area of 20-30km2 on the Culbin Estate, 
near the north-facing coast of Moray Firth, close to the towns of Findhom and Forres, were 
reportedly overwhelmed, in a single violent storm, by moving sand. The whole area and the 
buildings, including the mansion house, were buried, with depths of up to 30 metres of loose 
sands... The distance covered by the spreading sand lateral to the dunes was not very great, 
only 2-3km (perhaps 4km at one point). 
3 Culbin... most recent study indicates that the area overwhelmed was one-fifth original size 
circa 1,000 hectares. 
B)DAMAGECAUSED: 
3) 2 Culbin... first village called Seatoun of Kinloss...obliteratedby the shifting Culbin Sands 
5) 1 Culbin... 16 fertile farms and farmland with a total area of 20-30km2 on the Culbin Estate... were 
reportedly overwhelmed, in a single violent storm, by moving sand. The whole area and the buildings, 
including the mansion house, were buried, with depths of up to 30 metres of loose sands. 
3 Culbin... most recent study indicates that the area overwhelmed was one-fifth original size 
circa 1,000 hecatres. 
E)SIZEOF EVENT : Large 
840 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe"Cambridge University Press, Cambridge, 204p, p51-55.
References Used : Article H. I. Edlin (1976) "The Culbin Sands" in J. Linehan and W. W. Fletcher ...(eds) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13. 
Book... G. Bain (1922) "The Culbin Sands or the story of a buried estate" Naimshire Telegraph, Naim. 
Book... Dyke Women's Rural Institiute (1966) "A History Of The Parish Of Dyke And Moy" 
Waverley Press, Aberdeen. 
Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North (Forvie, Rattray, -
Culbin And Skara Brae)" University Centre For Scottish Studies, Aberdeen. 
Article... J. A. Steers (1937) "The Culbin Sands And Burghead Bay", Geographical Journal, 
Volume 90, p498-528. 
Letter S. M. Ross Of Forres, personal communication, letter dated 17th September 1990. ...
2 R. and F. Moms (1983) "Scottish Harbours" The Alethea Press, Everton, Sandy, p178.
No original reference given. 
Other Sources : Book... R. Chambers (1885) "Domestic Annals Of Scotland From The 
Reformation To The Rebellion Of 1745" Abridged Edition, W. and R. Chambers, Edinburgh, 
p356-355. Source includes alot of detail on the family who owned Culbin and what happened to 
them after the disaster. 
Book...J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p216-223.
Book... J. B. Sissons (1967) "The Evolution Of Scotland's Scenery" Oliver And Boyd, p230.
Article... H. H. Lamb (1980) "Climatic Fluctuations In Historical Times And Their Connection 
With Transgressions Of The Sea, Storm Floods And Other Coastal Changes" in A. Verhulst And 
M. K. E. Gottschalk (eds) 'Transgressies En Occupatiegeschiedenis In De Kustgebedien Van 
Nederland En Be/gie' Belgisch Centrom Voor Landelijke Greschiedenis, p251-281. 
Book...Sir John Sinclair (1791) 'The Statistical Account Of Scotland Volume 16 Banffshire, -
Moray and Naimshire"p567-573.
3 Book... S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies, -
University Of Aberdeen, 196pp, p2,65,100 and 151. Book contains numerous references both 
contemporary and/or near contemporary and later. 
Original Reference : Manuscript A. Brodie (1694) 'The Diary Of Alexander Brodie Of Brodie" ...
Aberdeen. This diary was contemporary with the time of the event. 
Newspaper...J. Martin (1867) "The Sandhills Of Culbin" Forres Gazette, 18 December1867. 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENT OF QUALITY OF DATA : 
1 Very detailed description of all aspects of the event. 
2 Short description of the event. 
3 Detailed description of the event. 
841 
NUMBEROF EVENT: CSM. 23 
DATEOF EVENT : 1695- 1704. 
A) SAND CONDITIONS : 
1 Culbin... Existingcoastal dunes in a SW or WSW orientationfairly stable up to this time... two 
episodes of blown sand prior to the main event which has been described as one of the greatest 
wind-borne deposits formed anywhere in Britain in recent geological time followed by a period 
of numerous blown sand and drift events. 
B) SITE CHRONOLOGY : 
2 1663 Apr 21 Culbin... severe episode of blowing sand in the area. 
2 1676 Aut Culbin... buried the harvest on the westernmostCulbin farms with up to two 
feet (60cm) of sand' 
1 1694 Aut Culbin... "16 fertile farms and farmland with a total area of 20-30km2 on the Culbin 
Estate, near the north-facing coast of Moray Firth, close to the towns of Findhorn and 
Forres, were reportedly overwhelmed, in a single violent storm, by moving sand. 
The whole area and the buildings, including the mansion house,were buried, with 
depths of up to 30 metres of loose sands...The distance coveredby the spreading 
sand lateral to the dunes was not very great, only 2-3km (perhaps 4km at one point). 
2 1694 Aut Culbin... most recent study indicates that the area overwhelmed was one-fifth 
originalsize circa 1,000 hectares. 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Culbin... "there were frequent periods of blowing sand" 
E)SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A) SOURCES OF INFORMATION: 
1 Book... H.H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p51-55. 
ReferencesUsed : Article H. I. Edlin (1976) "The Culbin Sands" in J. Linehan and W. W. Fletcher ...
(ads) 'EnvironmentAnd Man Vol. 4 Reclamation'Blackie, Glasgow, p1-13. 
Book... G. Bain (1922) "The Culbin Sands or the story of a buried estate" Naim. 
Book... Dyke Women's Rural Institiute (1966) 'A History Of The Parish Of Dyke And Moy" 
Waverley Press, Aberdeen. 
Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North (Forvie, Rattray, -
Culbin And Skara Brae)' University Centre For Scottish Studies, Aberdeen. 
Book... J. H. Burnett [ed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
Article... J. A. Steers (1937) "The Culbin Sands And Burghead Bay", Geographical Journal, 
Volume 90. p498-528. 
Letter... S. M. Ross Of Forres, personal communication, letter dated 17th September 1990. 
2 Book... S. Ross (1992) 'The Culbin Sands Fact And Fiction" Centre For Scottish Studies, -
University Of Aberdeen, 196pp, p2,65,100 and 151. Book contains numerous references both 
contemporary and/or near contemporary and later. 
Original Reference : Manuscript... A. Brodie (1704) 'The Diary Of Alexander Brodie Of Brodie" 
Aberdeen. This diary was contemporary with the time of the event. 
Newspaper...J. Martin (1867) 'The Sandhills Of Culbin' Forres Gazette, 18 December 1867. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT: Class 2. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event. 
2 Detailed description of the event 
842 
NUMBER OF EVENT: CSM24 
DATEOF EVENT : 1,3 1697 Autumn (most likely October 1-2). 
2 1679 (clearly error in transcribing date). 
CAUSEOF EVENT 
A) SAND CONDITIONS : 
1 Udal, North Uist... Initially stable coastal dunes folowed by a long period of drifting sand from 
1400 to 1500 then stabilisation occurred up to 1542, followed by another period of drifting 
sand up to 1696 and in the followingyear a great sand-blow disaster occurred. 
2,3 Bemera Island... A great sandstorm after a period of dune instability since 1600. 
3 South Pabbay... No previous record of dune instability followed by a great sandstorm. 
B)SITE CHRONOLOGY : 
1 1400 - 1499 Udal, North Uist... a long period of drifting sand... which has left great bands of 
nearly white, loose sand from the shore burying the earlier cultural levels 
1 1542 1696 Udal, North Uist... another period of drifting sand.-
1 1600 1678 Bemera Island land covered by drifting sand.- ... 
D) WIND CONDITIONS : 
1 Udal, North Uist... 'suggesting a cyclonic system which having produced an unusually severe 
gale from a westerly or northwesterly direction in North Uist in the Hebrides, travelled 
southeastwards towards southern Norway and Denmark" 
2,3 Bemera Island... storm. 
3 South Pabbay...storm. 
H) ANY OTHER FACTORS : 
1 Extensive sea floods reported for October 1-2 on the coasts around the German Bight from 
Denmark to north Holland. 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Udal, North Uist... "great sand-blow disaster... obliterated a site that had been inhabited for 
4000 years... the sand depth on the site reached 6 metres" 
2 Bernera Island. "the west coast... but since the great sandstorm of 1679, that area has become a long ..
Sahara... so devoid of vegetation that...not suffucient grass grew upon it to feed one Iamb" 
3 South Pabbay... "there was considerable damagedone...by blown sand so that the farm of 
Middleton disappeared from the Rent Rolls' 
3 Bemeray... "it suffered severely in the great sand storm... when the pendicle of Shiaby was covered by 
blown sand to a depth of several feet" 
B)DAMAGE CAUSED : 
3) 1 Udal, North Uist 'obliterated a site that had been inhabited for 4000 years"...
5) 2 Bernera Island... covering of agricultural land with sand substantially reducing productivity. 
3 South Pabbay... "the farm of Middleton disappeared from the Rent Rolls' 
3 Berneray, the farm of...the pendicle of Shiaby was coveredby blown sand to a depth of several feet. ... 
E)SIZE OF EVENT : Large. 
AUT iENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest 
Europe' Cambridge University Press, Cambridge, 204p, p19 and 57-58. 
ReferencesUsed : Article... I. A. Crawford (1967) "Hebridean Settlement at Siabaidh, 
Berneray,Harris" Post Medieval Archaeology, Volume 1, p110-113.-Article... I. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136.
Article... A. Morrison (1967-1968) "Report From The Harris Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
843 
2 Article... W. Ritchie (1979) "Machair DevelopmentAnd Chronology in The Uists And Adjacent Islands" 
ProceedingsOf The Royal Society Of Edinburgh, Volume 77B, p107-122-
Reference Used... A. Morrison (1961) "Harris Estate Papers" (Unpublished manuscripts).
3 Article... A. Morrison (1967-1968) "Report From The Hams Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
Original Reference: A. Morrison (1961) "Hams Estate Papers" Unpublishedmanuscripts, 
contemporary with the event. 
B)REUABIUTY OF SOURCES AND DATING OF EVENT: Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Description of event concentrates on its meteorological cause. 
2 Short description of the event. 
3 Short description of the event. 
844 
NUMBEROF EVENT: CSM25 
DATE OF EVENT : 1700-1799 
A) SAND CONDITIONS : 
1 Forvie... Initial disturbance of existing coastal sand dunes due to three previous storms... further 
advanceof 200 metres up to A. D. 1500, followed by a further advances of sand in the sixteenth and 
seventeenthcenturies From 1500 to 1688 the sand dunes had advancednorthwards by 450 metres. .Advance of 100 to 150 metres at some points in the eighteenth century. 
B) SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie *was said to have succumbed to the moving mass of sand in that one, fateful blow" ...1 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century' 
1 1500-1599 Forvie... 'The Forvie sand-dune...but still greater advances occurred later, in the 
sixteenth century.
2 1573-1680 Forvie... the chapel of Forvie completely inundated by sand. 
1 1600-1699 Forvie... The Forvie sand-dune...but still greater advances occurred later, in the seventeenth 
century. From 1500 to 1680 the sand dunes had advanced northwards by 450 metres. 
I)CLASSIFICATIONOF CAUSE OF EVENT :Type1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Forvie... The Forvie sand-dune... advance of 100 to 150 metres at some points. 
B) DAMAGE CAUSED : 
3) 1 Forvie... further burial of the medieval township and the surrounding area. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION: 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe"CambridgeUniversity Press, Cambridge,204p, p18-19. 
Reference Used : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie' University Of Aberdeen, Unpublished Ph. D thesis. 
Article... I. A. Crawford (1967) "Hebridean Settlement at Siabaidh, Bemeray, Hams" Post -
Medieval Archaeology, Volume 1, p110-113. 
Article... I. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136. 
Article... A. Morrison (1967-1968) "Report From The Hams Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
2 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p235-241. 
Reference Used : Thesis... S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p11-12. No original reference given. 
Other Sources : Book... J. H. Burnett [ed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107-
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event. 
2 Short decription of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBEROF EVENT: CSM. 26 
DATE OF EVENT : 1700-1792. 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
Harris...ongoing drifting of sand onto agricultural land. 
I) CLASSIFICATIONOFCAUSEOF EVENT : Type1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Harris... "The most destructive process of Nature is, the continual wasting of the land on the western 
shore, by the perpetual drifting of the sand... This is evinced by the clearest testimonies. Lands, which 
were ploughed within the remembrance of people yet living, are now no more'. 
B)DAMAGE CAUSED : 
5) Harris loss of agricultural land. ... 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book Sir John Sinclair (1792) The Statistical Account Of Scotland : Volume 20 The Western ...Isles" 'Accountof the Islandof Harris' by Rev. John Macleod, P80. 
B)ESTIMATED RELIABILITY OFSOURCESAND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT : CSM. 27 
DATE OF EVENT : 1700-1780. 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
Tain... "and, where some old people remember dwelling houses and growing com, nothing is now 
to be seen but sand banks" 
1)CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT: 
Tain... 'and, where some old people remember dwelling houses and growing corn, (Morrich Mor) 
nothing is now to be seen but sand banks' 
B)DAMAGE CAUSED : 
5) Tain... loss of cornfields...due to the gradual encroachment of sand. 
7) Tain... loss of some dwelling houses due to the gradual encroachment of sand. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
Book... Sir John Sinclair (1790) 'The Statistical Account Of Scotland : Volume 17 Invernessshire, 
Ross And Cromarty' 'Account of the Parish of Tain' p626. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C)ASSESSMENTOF QUALITYOF DATA : 
Short description of the event. 
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NUMBEROF EVENT : CSM. 28 
DATE OF EVENT : 1700 1709 c.-
CAUSE OF EVENT 
A) SANDCONDITIONS: 
2 Culbin..."Roseisle,when sand-blowing affected the lands of Inverurgie" 
B)SITE CHRONOLOGY : 
2 1663 Apr 21 Culbin severe episode of blowing sand in the area. ...2 1676 Aut Culbin... buried the harvest on the westernmostCulbin farms with up to two 
feet (60cm) of sand" 
1 1694 Aut Culbin.. '16 fertile farms and farmland with a total area of 20-30km2 on the Culbin 
Estate, near the north-facing coast of Moray Firth, close to the towns of Findhom and 
Forres, were reportedly overwhelmed, in a single violent storm, by moving sand. 
The whole area and the buildings, including the mansion house,were buried, with 
depths of up to 30 metres of loose sands...The distance coveredby the spreading 
sand lateral to the dunes was not very great, only 2-3km (perhaps 4km at one point).
2 1694 Aut Culbin... most recent study indicates that the area overwhelmed was one-fifth 
original size circa 1,000 hectares. 
1 1695-1704 Culbin... "there were frequent periods of blowing sand" 
H)ANYOTHERFACTORS: 
2 Culbin...'Roseisle, the sand was successfullytrenched to regain its use. 
I)CLASSIFICATIONOF CAUSE OF EVENT: Type3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
2 Culbin..."Roseisle,when sand-blowing affected the lands of Inverurgie" 
B)DAMAGE CAUSED : 
5) 2 Culbin... "Roseisle... when sand-blowing affected the lands of Inverurgie' 
D) SIZE OF EVENT : Local. 
AUTHENTICITYOFEVENT 
A) SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge,204p, p51-55.
References Used : Article H. l. Edlin (1976) "The Culbin Sands' in J. Linehan and W. W. Fletcher ...
(eds) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13. 
Book... G. Bain (1922) "The Culbin Sands or the story of a buried estate" Naim. 
Book... Dyke Women's Rural Institiute (1966) "A History Of The Parish Of Dyke And Moy" 
Waverley Press, Aberdeen. 
Book... D. P. Willis (1986) "Sand And Silence - Lost Villages Of The North (Forvie, Rattray, 
Culbin And Skara Brae)" University Centre For Scottish Studies, Aberdeen. 
Book... J. H. Burnett [ed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
Article... J. A. Steers (1937) "The Culbin Sands And Burghead Bay", Geographical Journal, 
Volume 90. p498-528. 
Letter... S. M. Ross Of Forres, personal communication, letter dated 17th September 1990. 
2 Book... S. Ross (1992) "The Culbin Sands Fact And Fiction' Centre For Scottish Studies,-
University Of Aberdeen, 196pp, p2,65,70,100 and 151. Book contains numerous references 
both contemporary and/or near contemporary and later. 
Original Reference : Manuscript... A. Brodie (1704) "The Diary Of Alexander Brodie Of Brodie" 
Aberdeen. This diary was contemporary with the time of the event. 
Newspaper...J. Martin (1867) 'The Sandhills Of Culbin" Forres Gazette, 18 December 1867. 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT :Class 2. 
C)ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT: CSM. 29 
DATEOF EVENT :1 1702 October 22. 
2 1701 (Some dispute over year of occurrence most likely 1702). 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
1 Culbin... Existing coastal dunes in a SW or WSW orientation fairly stable up to this time... two 
episodesof blown sand prior to the main event which has been described as one of the greatest 
wind-borne deposits formed anywhere in Britain in recent geological time followed by a period 
of numerous blown sand and drift events up to 1704. 
2 Findhorn... "channel filled with blown sand" 
B)SITECHRONOLOGY: 
2 1663 Apr 21 Culbin... severe episode of blowing sand in the area. 
2 1676 Aut Culbin... buried the harvest on the westernmost Culbin farms with up to two 
feet (60cm) of sand' 
1 1694 Aut Culbin... "16 fertile farms and farmland with a total area of 20-30km2 on the Culbin 
Estate, near the north-facing coast of Moray Firth, close to the towns of Findhom and 
Forres, were reportedly overwhelmed, in a single violent storm, by moving sand. 
The whole area and the buildings, includingthe mansion house, were buried, with 
depths of up to 30 metres of loose sands...The distance covered by the spreading 
sand lateral to the dunes was not very great, only 2-3km (perhaps 4km at one point). 
2 1694 Aut Culbin... most recent study indicates that the area overwhelmed was one-fifth 
original size circa 1,000 hectares. 
1 1695-1704 Culbin... "there were frequent periods of blowing sand" 
2 1700-1709 Culbin... "Roseisle, when sand-blowing affected the lands of Inverurgie" 
C) TIDAL CONDITIONS : 
1 Findhorn... "suggests battering of the outer coast at some stage by a heavy northwesterly or 
northerly sea" 
D) WIND CONDITIONS : 
1 Culbin... *A storm, apparently from about WSW, but the wind perhaps again shifting later to NW' 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 2. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Culbin... "caused further severe drift of the loose sands that had covered the Culbin estates in 
devastated"1694, extending the area 
2 Findhorn... "channel filled with blown sand" 
B) DAMAGE CAUSED : 
8) 1 Findhorn.. "the old town of Findhorn at the mouth of the river, was destroyed by the sea" 
9) 1 Cuibin... the river Findhom had its mouth blocked by the drifting sand and its waters rose 
until it could force a new passage to the sea eastwards, to its present mouth. 
2 Findhom... channel of river filled with blown sand. 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe' Cambridge University Press, Cambridge,204p, p59. 
References Used : Article H. I. Edlin (1976) "The Culbin Sands" in J. Linehan andW.W. Fletcher ...(ads) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13.
Book... G. Bain (1922) "The Culbin Sands or the story of a buried estate' Nairn. 
Book... Dyke Women's Rural Institiute (1966) "A History Of The Parish Of Dyke And Moy" 
Waverley Press, Aberdeen. 
Book...D. P. Willis (1986) 'Sand And Silence - Lost Villages Of The North (Forvie, Rattray, 
Culbin And Skara Brae)" University Centre For Scottish Studies, Aberdeen. 
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Article... J. A. Steers (1937) "The Culbin Sands And Burghead Bay", Geographical Journal, 
Volume 90. p498-528.
Letter... S. M. Ross Of Forres, personal communication, letter dated 17 September 1990. 
2 Book... S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies,-
University Of Aberdeen, 196pp, p2,8,65,70,100,112 and 151. Book contains numerous 
references both contemporary and/or near contemporary and later. 
Original Reference : Manuscript...A. Brodie (1704) "The Diary Of Alexander Brodie Of Brodie" 
Aberdeen. This diary was contemporary with the time of the event. 
Newspaper...J. Martin (1867) "The Sandhills Of Culbin" Forres Gazette, 18 December 1867. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT :Class 2. 
D) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBEROF EVENT : CSM. 30 
DATE OF EVENT : 1720. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Rattray Head... Stable coastal hill of sand between the Castle Hill of Rattrayand the sea which 
was subsequently demolished. 
2,3 Rattray Head... the harbour mouth was blocked by sand swept in from the beaches by 
waves and wind" 
B) SITE CHRONOLOGY : 
Rattray... "Traces remain of the town which now follows the fortunes of the4 -1662 ...
harbour" being covered by sand. 
D) WIND CONDITIONS : 
1 Rattray Head... "Storm... a furious east wind" 
2 Rattray Head... sand swept in from the beaches by waves and wind. 
3 Rattray Head... an easterly storm. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
1 Rattray Head..."Storm demolished a coastal hill of sand and deposited it, blocking for good a 
formerly useful fishing harbour... the loch of Stratbeg" 
2,3 Rattray Head-the harbour mouth was blocked by sand swept in from the beaches by waves and wind. 
B)DAMAGE CAUSED : 
2) 1 Rattray Head... "and deposited it, blocking for good a formerly useful fishing harbour... a 
small vessel is reported to have been trapped within the harbour" 
2 Rattray Head... the harbour mouthwas blocked by sand. 
3 Rattray Head... "a small vessel is reported to have been trapped within the harbour" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Book H. H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest ...
Europe" Cambridge University Press, Cambridge, 204p, p19 and 45-46. 
Original Reference : Society For The Sons And Daughters Of The Clergy (1845) "The New 
Statistical Account Of Scotland : Volume 12, Aberdeen p709. 
2 Article... K. Walton (1956) "Rattray Head :a study in coastal evolution" Scottish Geographical 
Magazine, Volume 72, p85-96. 
Reference Used : Book... R. Gordon (1843) "Description Of The Sheriffdoms Of Aberdeen And 
Banff" in 'Collections For A History Of The Shires Of Aberdeen And Banff Aberdeen, p19. 
3 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p232-234. 
Original Reference : Book...Sir John Sinclair (1792) "The Statistical Account Of Scotland 
Volume 12 Aberdeen" p704-705. 
Other Sources : Book... J. B. Sisson (1967) 'The Evolution Of Scotlands Scenery" Oliver And 
Boyd, p229-230. 
Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University of Aberdeen, 53pp, p20. 
4 Book... W. MacFarlane (1907) "MacFarlane's Geographical Collections, Volume 2" Scottish 
History Society, Edinburgh University Press, Volume 52, p278-279. 
Original Reference : Sir Robert Gordon Of Straloch (1662) "Descriptio Duarum Praefectuarum 
Aberdoniae Et Banfiae" in Blaeu (1662) 'Atlas" Scottish Volume, 2nd Edition. Account was not 
publised in the first edition in 1654. 
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B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class 2. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event which forms part of a discussion of coastal change at that site. 
2 Short description of the event. 
3 Short description of the event. 
4 Short description of the event. 
NUMBER OF EVENT : CSM. 31 
DATE OF EVENT : 1732. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Duffus... major blown sand event. 
D) WIND CONDITIONS : 
Duffus... "by the west winds' 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Duffus... "several hundred acres of the best ground on the sea coast were covered with sand, 
blown from the western coasts. Some parts of this ground is three feet deep of sand... In 
one night, I am told, more than 14 inches of sand were laid on some fields" 
B)DAMAGE CAUSED : 
5) Duffus... "several hundred acres of the best ground on the sea coast were covered with sand. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book... Sir John Sinclair (1792) The Statistical Account Of Scotland : Volume 16 Banffshire, 
Moray and Nairnshire" p504. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
Description of all aspects of the event. 
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NUMBEROF EVENT:CSM. 32 
DATE OF EVENT : 1750 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
3 Forvie Extensive sand dune area with a long history of sand movement. ... 
8) SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie... "was said to have succumbed to the moving mass of sand in that one, fateful blow" 
1 1400-1499 Forvie *The Forvie sand-dune... advanced about 200 metres farther before the ... 
end of the fifteenth century" 
1 1500-1599 Forvie... 'The Forvie sand-dune...but still greater advances occurred later, in the 
sixteenth century. 
2 1573-1680 Forvie... the chapel of Forvie completely inundated by sand. 
1 1600-1699 Forvie... The Forvie sand-dune... but still greater advances occurred later, in the seventeenth 
century. From 1500 to 1680 the sand dunes had advanced northwards by 450 metres. 
1 1700-1799 Forvie... The Forvie sand-dune...advanceof 100 to 150 metres at some points. 
D) WIND CONDITIONS : 
3 Forvie... 'northward blowing of sand" 
I) CLASSIFICATIONOFCAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
3 Forvie... "Even as late as the mid 18th century, there had been such a considerable northward blowing 
of sand that the Earl of Errol, proprietor of the estate, found it neccessary to reduce his tenant's rent" 
B) DAMAGE CAUSED : 
5) 3 Forvie... damage to some agricultural land. 
E)SIZE OF EVENT : Local. 
Al ThENI1CITY OF EVENT 
A) SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p18-19. 
Reference Used : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
Article... I. A. Crawford (1967) 'Hebridean Settlement at Siabaidh, Bemeray, Harris' Post -
Medieval Archaeology, Volume 1, p110-113. 
Article... l. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136. 
Article... A. Morrison (1967-1968) "Report From The Hams Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48.
2 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p235-241. 
Reference Used : Thesis... S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, UnpublishedPh. D thesis. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14. 
OriginalReference: Book... J. Dalgamo (1896) 'From The Brig O' Balgownie To The Bullers O' Buchan' p13. 
Other Sources : Book... J. H. Burnett [ed] (1964) 'The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
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B) ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short decription of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
NUMBER OF EVENT : CSM.33 
DATEOF EVENT : -1766. 
A) SANDCONDITIONS: 
Earlsferry..."shifting of the sand` 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
Earlsfeny...'the silting up of the harbour by the shifting of the sand, for the former harbour of 
Earlsferry is said to be buried beneath the sand dunes where the land has won an area from the sea' 
B)DAMAGE CAUSED : 
2) Earlsferry... "ceased to be a fishing port the silting up of the harbour" ... 
E) SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION: 
Book... G. Christie (1955) 'Harbours Of The Forth" Christopher Johnson, London, p148.
No original reference used. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBEROF EVENT: CSM. 34 
DATE OF EVENT : 1770-1791. 
A) SANDCONDITIONS: 
Auldeam..."by the blowing of sands in its neighbourhood, in which are two of those hills of fluctuating 
sand...These hills have shifted eastwards within these twenty years 500 yards, still preserving their 
magnitude and relative distance" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 2. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Auldeam... "These hills have shifted eastwards within these twenty years 500 yards, still 
preserving their magnitude and relative distance" 
B)DAMAGE CAUSED : 
5) Auldeam... iand covered by moving dunes and blown sand. 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book... Sir John Sinclair (1791) The Statistical Account OF Scotland : Volume 16 Banffshire, 
Moray and Naimshire" 'Account Of The Parish Of Drainie' p722. 
B)ESTIMATED RELIABILITY OF SOURCES AND DA11NG OF EVENT : Class 1 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CSM.35 
DATE OF EVENT : 1780 1790.-
A) SAND CONDITIONS : 
Tain..., site with a history of sand dune movement which is continuing. 
B)SITECHRONOLOGY: 
1700-1780 Tain... "and, where some old people remember dwelling houses and growing com, 
(Morrich Mor) nothing is now to be seen but sand banks" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Tain... "in a plain to the eastward, (Morrich Mor) there are, more alarming encroachments made, and yearly 
making, by sand blowing. Many acres of pasture and arable ground have been thus covered within the 
last 10 years' 
B)DAMAGE CAUSED : 
5) Tain... "Many acres of pasture and arable ground have been thus covered within the last 10 years" 
E)SIZE OF EVENT : Local. 
A)SOURCES OF INFORMATION : 
Book... Sir John Sinclair (1790) 'The Statistical Account Of Scotland : Volume 17 
Invemessshire, Ross And Cromarty" 'Account of the Parish of Tain' p626. 
B) ESTIMATED REUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
855 
NUMBER OF EVENT: CSM. 36 
DATE OF EVENT : 1782- 1954. 
CAUSE OF E NT 
A) SAND CONDITIONS : 
1 Forvie... extensive areas of dunes with a history of activity, followed by relatively little 
movement of the dunes. 
B)SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie... "was said to have succumbedto the moving mass of sand in that one, fateful blow" 
1 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century" 
1 1500-1599 Forvie... "The Forvie sand-dune... but still greater advances occurred later, in the 
sixteenth century. 
2 1573-1680 Forvie... the chapel of Forvie completely inundated by sand. 
1 1600-1699 Forvie... The Forvie sand-dune but still greater advances occurred later, in the seventeenth... 
century. From 1500 to 1680 the sand dunes had advanced northwardsby 450 metres. 
1 1700-1799 Forvie... The Forvie sand-dune...advance of 100 to 150 metres at some points. 
3 1750 Forvie... there had been such a considerable northward blowing of sand that the Earl of 
Errol, proprietor of the estate, found it neccessary to reduce his tenant's rent. 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Forvie... 'There has been little major changes in the past 170 years. In some years, however, the shallow 
forward lapping of the sand may be as much as 9 metres, while in others no perceptible advance occurred" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p18-19. 
Reference Used : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
Article... I. A. Crawford (1967) 'Hebridean Settlement at Siabaidh, Bemeray, Hams" Post -
Medieval Archaeology, Volume 1, p110-113. 
Article... l. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist' 
Antiquity, Volume 51, p124-136. 
Article... A. Morrison (1967-1968) "Report From The Harris Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
2 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p235-241. 
Reference Used : Thesis... S. Y. Landsberg (1955) 'The Morphology And Vegetation Of the Sands 
Of Forvie' University Of Aberdeen, Unpublished Ph. D thesis. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14. 
Original Reference : Book... J. Dalgamo (1896) "From The Brig O' Balgownie To The Butlers O' Buchan" p13. 
Other Sources : Book... J. H. Burnett [ed] (1964) 'The Vegetation Of Scotland' Oliver And Boyd, p106-107. 
B)ESTIMATEDRELIABILITYOFSOURCESAND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event. 
2 Short decription of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBER OF EVENT :CSM.37 
DATE OF EVENT : 1793 Winter. 
CAUSEOF EVENT 
A) SANDCONDITIONS: 
South Uist... Ongoing drfting sand problem. 
H)ANY OTHER FACTORS : 
South Uist... fields covered seasonally by drifting sand in winter, only restored to use by the 
addition of sea-weed as a manure every spring. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
A) EXTENT OF EVENT : 
South Uist... "there are delightful fields to be seen covered with the finest natural grass in 
summer, yet in the winter season, many of these very spots are covered over with drifted 
sand in such a manner that the least trace of verdure cannot be seen for many months" 
B)DAMAGE CAUSED : 
5) South Uist...Ioss of winter pasture land by drifting sand. 
E) SIZEOF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Book... Sir John Sinclair (1792) The Statistical Account Of Scotland : Volume 20 The Western 
Isles" 'Account of the Island of Harris' by Rev. George Munro, p127-128. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CSM.38 
DATE OF EVENT : 1800-1991. 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
1 Forvie... Initial disturbance of existing coastal sand dunes due to three previous 
storms... further advance of 200 metres up to 1500, followed by a further advances of sand in 
the sixteenth and seventeenth centuries. From 1500 to 1688 the sand dunes had advanced 
northwards by 450 metres. Advance of 100 to 150 metres at some points in the eighteenth 
century. This last advance was partially lost afterwards and elsewhere fixed by vegetation. 
B) SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie... "was said to have succumbed to the moving mass of sand in that one, fateful blow" 
1 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century" 
1 1500-1599 Forvie... "The Forvie sand-dune...but still greater advances occurred later, in the 
sixteenth century. 
2 1573-1680Forvie...the chapel of Forvie completely inundated by sand. 
1 1600-1699 Forvie... The Forvie sand-dune but still greater advances occurred later, in the seventeenth... 
century. From 1500 to 1680 the sand dunes had advancednorthwards by 450 metres. 
1 1700-1799 Forvie... The Forvie sand-dune... advance of 100 to 150 metres at some points. 
3 1750 Forvie... there had been such a considerable northward blowing of sand that the Earl of 
Errol, proprietor of the estate, found it neccessary to reduce his tenant's rent. 
1 1782-1954 Forvie... "There has been little major changes in the past 170 years. In some 
years, however, the shallow forward lapping of the sand may be as much as 9 metres, while in 
others no perceptible advance occurred" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Forvie... This last advance in the eighteenth century was partially lost afterwards and 
elsewhere fixed by vegetation, yet the site of the township remains covered by a 30-metres 
-high dune... reached Collieston more than 5 km north of the nearest beach source and at 
O. D.altitudes greater than 45 metres 
B)DAMAGE CAUSED : 
5) 1 Forvie... land covered by sand going towards Collieston. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOFINFORMATION: 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge,204p, p18-19.
Reference Used : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
Other Sources : Article... W. Ritchie and K. Walton (1972) 'The Evolution Of The Sands Of Forvie 
And The Ythan Estuary" in C. M. Clapperton 'North East Scotland Geographical Essays' 
Department Of Geography, University Of Aberdeen, p12-14. 
Book...D.P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14.
Article 1. A. Crawford (1967) "Hebridean Settlement at Siabaidh, Bemeray, Harris" Post -
Medieval Archaeology, Volume 1, p110-113. 
Article... I. A. Crawford and R. Switsur (1977) `Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136. 
... 
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Article... A. Morrison (1967-1968) "Report From The Harris Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48.
2 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p235-241.
Reference Used : Thesis... S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie' University Of Aberdeen, Unpublished Ph. D thesis. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14.
OriginalReference: Book... J. Dalgamo (1896) From The Brig O' Balgownie To The Bullers O' Buchan" p13.
Other Sources : Book... J. H. Burnett [ad] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Short decription of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBER OF EVENT : CSM. 39 
DATE OF EVENT : 1800-1850. 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
1 Uists... relatively stable coastal dunes being reactivated after a century recurring periods of ... 
sand drifting along the coast. 
B)SITE CHRONOLOGY : 
2 -1601 Uist... "there are destroyed the townes and parish churches of Kilmarchirmoir and 
Kilpetil, and the church of Kilmonie is now called Kilpetil... but now the sea and the sand have 
approached it, there are some remains of the destroyed churches yet to be seen at low tide or 
ebbing water" 
2 -1630 Uist... the parish churches and the lands of the parishes of Kilmarchirmoreand 
Kilpettill covered by blown sand, the latter church is below the sand except for five feet of the 
pinnacle... certain of them will be seen when the sea ebbs in the summer time" 
H)ANY OTHER FACTORS : 
1 During this period some drainage of machair areas had begun as had sand stabilisation works. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Uists... coast. 
B)DAMAGE CAUSED: 
5) 1 Uists... some land covered by drifting sand. 
E) SIZE OF EVENT : Intermediate. 
A)SOURCES OF INFORMATION: 
1 Article... W. Ritchie (1979) "Machair Development And Chronology In The Uists And Adjacent 
Islands" Proceedings Of The Royal Society Of Edinburgh, Volume 77B, p107-122. 
Original Reference... The Clanranald Papers particularlythe Factor's Reports. These records 
are contemporary with the events they record. 
2 Book... W. Macfarlane (1907) "Macfarlane's Geographical Collections, Volume 2" Scottish 
History Society, Volume 52, Edinburgh University Press, p530. 
Original References : James Gordon, Parson Of Rothiemay "Noates And Observations Of Dyvers 
Parts Of The Hielands And Isles Of Scotland" written between 1641 and 1654. The descriptions 
are based principally on the notes left by Timothy Pont written between 1583 and 1601. 
Anon "Ane Descriptione Of Certaine Pairts Of The Highlands Of Scotland" no date given but it is 
suggested in Sibbald's 'Repertory' that they were prepared for Sir Robert Gordon sometime 
around 1630. 
B)ESTIMATEDRELIABILITYOFSOURCES AND DATING OF EVENT: Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBER OF EVENT :CSM.40 
DATE OF EVENT : 1811. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Findhom... The Outlet... destructioncaused by blowing sand. 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type3. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
Findhom... The Outlet-one mill demolished and another little used because of the blowing sand" 
B) DAMAGE CAUSED : 
6) Findhom... The Outlet... one mill demolished and another little used because of the blowing sand" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
Book...S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies, -
University Of Aberdeen, 196pp, p8 and 112. 
OriginalReference : Book... W. Leslie (1811) "General View Of The Agriculture In The Counties 
Of Nairn And Moray' London. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT:Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT: CSM. 41 
DATE OF EVENT : 1830. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
2 Culbin... Existing coastal dunes in a SW or WSW orientationfairly stable up to this time... two 
episodes of blown sand prior to the main event which has been described as one of the greatest 
wind-borne deposits formed anywhere in Britain in recent geological time followed by a period 
of numerous blown sand and drift events up to 1704 followed by a further sand drift event. 
B) SITE CHRONOLOGY : 
2 1663 Apr 21 Culbin...severe episode of blowing sand in the area. 
2 1676 Aut Culbin... buried the harvest on the Culbin farms with up to two westernmost 
feet (60cm) of sand" 
1 1694 Aut Culbin... '16 fertile farms and farmland with a total area of 20-30km2 on the Culbin Estate, 
near the north-facing coast of Moray Firth, close to the towns of Findhom and Forres, were reportedly 
overwhelmed, in a single violent storm, by moving sand. The whole area and the buildings, including the 
mansion house, were buried, with depths of up to 30 metres of loose sands...The distance covered by 
the spreading sand lateral to the dunes was not very great, only 2-3km (perhaps 4km at one point). 
2 1694 Aut Culbin...most recent study indicates that the area overwhelmed was one-fifth 
original size circa 1,000hectares. 
1 1695-1704 Culbin... "there were frequent periods of blowing sand" 
2 1700-1709 Culbin... "Roseisle,when sand-blowing affected the lands of Inverurgie" 
1 1702 Oct 22 Culbin... 'caused further severe drift of the loose sands that had covered the 
Culbin estates in 1694, extending the area devastated" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
2 Culbin... sand drifting in the sands exposed the remnants of an old style clay built house. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p59. 
References Used : Article... H. l. Edlin (1976) "The Culbin Sands" in J. Linehan and W. W. Fletcher 
(eds) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13. 
Book... G. Bain (1922) "The Culbin Sands or the story of a buried estate" Nairn. 
Book... Dyke Women's Rural Institiute (1966) "A History Of The Parish Of Dyke And Moy" 
Waverley Press, Aberdeen. 
Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North (Forvie, Rattray, -
Culbin And Skara Brae)" University Centre For Scottish Studies, Aberdeen. 
Article... J. A. Steers (1937) "The Culbin Sands And Burghead Bay", Geographical Journal, 
Volume 90. p498-528. 
Letter... S. M. Ross Of Forces, personal communication, letter dated 17th September 1990. 
2 Book... S. Ross (1992) 'The Culbin Sands Fact And Fiction" Centre For Scottish Studies,-
University Of Aberdeen, 196pp, p2,8,65,70,100,112 and 151. Book contains numerous 
references both contemporary and/or near contemporary and later. 
Original Reference : Manuscript...A. Brodie (1704) "The Diary Of Alexander Brodie Of Brodie" 
Aberdeen. This diary was contemporary with the time of the event. 
Newspaper...J. Martin (1867) 'The Sandhills Of Culbin" Fones Gazette,18 December 1867. 
Newspaper... J. Martin (1860) "The Buried Estate Of Culbin" Elgin Courant, Elgin. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event. 
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NUMBER OF EVENT : CSM.42 
DATE OF EVENT : -1841. 
A) SAND CONDITIONS : 
Dunrossness..."a snug estate all the most valuable part thereof having been blown over with... 
sand...A part of the estate of Sumburgh... is now also so much overspread with sand... And a 
small inlet, which could formerly admit small craft, is now filling up very fast by sand blowing 
from the waste" 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Dunrossness... 'a snug estate that belonged to Alexander Sinclair, Esq. of Brow, all the most 
valuable part thereof having been blown over with sand, and only some small patches, called 
outsets or pendicles, now remaining. A part of the estate of Sumburgh, which was surrounded 
with sand, like an oasis in a desert, and which carried a good flock of sheep, is now also so 
much overspread with sand that it has not one upon It. And a small inlet, which could formerly 
admit small craft, is now filling up very fast by sand blowing from the waste" 
B)DAMAGE CAUSED : 
2) Dunrossness...infilling of inlet which could formerly admit small craft with blown sand. 
5) Dunrossness...loss of much agricultural and grazing land on the estates of Brow and Sumburgh. 
E) SIZE OF EVENT : Local. 
A)SOURCESOF INFORMATION : 
Book... Society For The Sons And Daughters Of The Clergy (1842) "New Statistical Account Of 
Scotland : Volume 15 Sutherland, Caithness, Orkney and Shetland" 'Account of the Parish Of 
Dunrossness' p94. 
B) ESTIMATEDREUABIUTY OF SOURCES ANDDATING OF EVENT :Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Description of all aspects of the events if a little weak on dating. 
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NUMBER OF EVENT :CSM. 43 
DATE OF EVENT : 1842. 
CAUSE OF EVENT 
A)SAND CONDITIONS : 
Auldearn...site with a history of dune movements which are ongoing. 
B)SITE CHRONOLOGY : 
1770-1791 Auldearn... "These hills have shifted eastwards within these twenty years 500 
yards, still preserving their magnitude and relative distance" 
D) WIND CONDITIONS : 
Auldearn... "by the action of the wind" 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Auldearn... "Opposite to it are two sand-hills, about 100 feet in perpendicular height, and 
gradually moving to the eastwards by the action of the wind, yet retaining their form" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Book... Society For The Sons And Daughters Of The Clergy (1842) "New Statistical Account Of Scotland : 
Volume 13 Banff, Elgin And Naim" 'Account of the Parish Of Auldearn" by Rev. W. Barclay, p7. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT :Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CSM.44 
DATE OF EVENT : 1850. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Skara Brae... Initially stable sandhill broken up by a storm resulting in the blowing of great 
quantities of sand from the dune. 
D) WIND CONDITIONS : 
Skara Brae... "a storm of exceptional severity, even by Orkney standards" 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 3. 
A) EXTENT OF EVENT : 
Skara Brae... 'This resulted in the blowing of great quantities of sand from the dune' 
E) SIZE OF EVENT : Local. 
A)SOURCESOFINFORMATION: 
Book...D. P. Willis (1986) "Sand Of Silence Lost Villages Of The North` Centre for Scottish -
Studies, University of Aberdeen, 53p, p49. No original reference given. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 2. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event as part of a longer discussion of the site. 
The destruction of the sandhill uncovered a relatively intact prehistoric village. 
NUMBER OF EVENT : CSM.45 
DATE OF EVENT : 1855-1861. 
CAUSE OF EVENT 
A)SANDCONDITIONS: 
Dubbieside, Inverleven... Initially stable beach starting to drift. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Dubbieside,Inverleven... large sand-drifts coming onto local golf course. 
B)DAMAGE CAUSED : 
6) Dubbieside, Inverleven... damage to local golf course by large sand-drifts. 
E) SIZE OF EVENT : Local. 
A) SOURCESOF INFORMATION : 
Book... H. Famie (1861) The Fife Coast From Queensferry To Fifeness" J. C. Orr, Cupar-Fife, p115. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOFQUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CSM.46 
DATE OF EVENT : 1869 January 30. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Fort William... marine sand deposited. 
C) TIDAL CONDITIONS : 
Fort William... "The tide came up still higher" 
F) LAMB'S CIRCULATION PATTERN : 29TH 30TH 31ST 
WW csw 
1)CLASSIFICATION OF CAUSE OF EVENT : Type 1 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Fort William... sand was carried up over the low-lying lands by the strength of the waves. 
B)DAMAGE CAUSED : 
2) Fort William... some damage done to boats in harbour of which one boat was cut in two...and 
quay flooded. 
4) Fort William... twenty sacks of barley washed off the quay. 
8) Fort William low-lying lands and quay flooded. ... 
E)SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
Newspaper... Invemess Advertiser 1869 February 2, "High Tide At Fort William" 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF DUALITY OF DATA : 
Short description of event. 
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NUMBEROF EVENT : CSM. 47 
DATEOF EVENT : -1871. 
CAUSE OF EVENT 
A) SANDCONDITIONS: 
2 Culbin... Roseisle, On previous blown sand incident followerd by another. 
B)SITE CHRONOLOGY : 
2 1663 Apr 21 Culbin... severe episode of blowing sand in the area. 
2 1676 Aut Culbin... buried the harvest on the westernmost Culbin farms with up to two 
feet (60cm) of sand" 
1 1694 Aut Culbin... "16 fertile farms and farmland with a total area of 20-30km2 on the Culbin 
Estate, near the north-facing coast of Moray Firth, close to the towns of Findhom and 
Forres, were reportedly overwhelmed, in a single violent storm, by moving sand. 
The whole area and the buildings, including the mansion house, were buried, with 
depths of up to 30 metres of loose sands.. The distance covered by the spreading. 
sand lateral to the dunes was not very great, only 2-3km (perhaps 4km at one point). 
2 1694 Aut Culbin... most recent study indicates that the area overwhelmed was one-fifth 
original size circa 1,000 hectares. 
1 1695-1704 Culbin... "there were frequent periods of blowing sand" 
2 1700-1709 Culbin... 'Roseisle, when sand-blowing affected the lands of Inverurgie" 
1 1702 Oct 22 Culbin... 'caused further severe drift of the loose sands that had covered the 
Culbin in 1694, extending the area devastated"estates 
2 1830 Culbin... sand drifting in the sands exposed the remnants of an old style clay built house. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENTOF EVENT: 
2 Culbin... Roseisle, "blown sand having filled the Lochs of Roseisle, Outlet and Keam" 
B) DAMAGE CAUSED : 
9) 2 Culbin... Roseisle, 'blown sand having filled the Lochs of Roseisle,Outletand Keam' 
E) SIZE OF EVENT: Local. 
AUTHENTICITY OF EVENT 
A) SOURCESOF INFORMATION : 
1 Book... H. H. Lamb (1991) 'Historic Storms Of The North Sea, British Isles And Northwest 
Europe' Cambridge University Press, Cambridge, 204p, p59. 
References Used : Article H. I. Edlin (1976) 'The Culbin Sands' in J. Linehan and W.W. Fletcher ...
(eds) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13. 
Book...G. Bain (1922) "The Culbin Sands or the story of a buried estate" Nairn. 
Book Dyl)e Women's Rural Institiute (1966) "A History Of The Parish Of Dyke And Moy" ...
Waverley Press, Aberdeen. 
Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North (Forvie, Rattray, -
Culbin And Skara Brae)" University Centre For Scottish Studies, Aberdeen. 
Article... J. A. Steers (1937) "The Culbin Sands And Burghead Bay", Geographical Journal, 
Volume 90. p498-528. 
Letter... S. M. Ross Of Forces, personal communication, letter dated 17th September 1990. 
2 Book... S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies, -
University Of Aberdeen, 196pp, p2,8,65,70,100,112 and 151. Book contains numerous 
references both contemporaryand/or near contemporary and later. 
Original Reference : Book... J. Young (1871) "The Parish Of Spynie" Elgin. 
Manuscript...A. Brodie (1704) "The Diary Of Alexander Brodie Of Brodie" Aberdeen. This diary 
was contemporary with the time of the event. 
Newspaper... J. Martin (1867) "The Sandhills Of Culbin" Forres Gazette, 18 December 1867. 
Newspaper... J. Martin (1860) "The Buried Estate Of Culbin" Elgin Courant, Elgin. 
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B) ESTIMATEDRELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event forms part of a detailed description of the site. 
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NUMBEROF EVENT : CSM. 48 
DATE OF EVENT: 1899- 1954. 
A) SANDCONDITIONS: 
1 Forvie... Extensive sand dune area with a long history of movement. 
B)SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... 'The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm' 
3 1413 Aug 19 Forvie... 'was said to have succumbed to the moving mass of sand in that one, fateful blow' 
1 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century"
1 1500-1599 Forvie... 'The Forvie sand-dune... but still greater advances occurred later, in the 
sixteenth century. 
2 1573-1680 Forvie... the chapel of Forvie completely inundated by sand. 
1 1600-1699 Forvie... The Forvie sand-dune...but still greater advances occurred later, in the seventeenth 
century. From 1500 to 1680 the sand dunes had advanced northwards by 450 metres. 
1 1700-1799 Forvie... The Forvie sand-dune... advance of 100 to 150 metres at some points. 
3 1750 Forvie... there had been such a considerable northward blowing of sand that the Earl of 
Errol, proprietor of the estate, found it neccessary to reduce his tenant's rent. 
1 1782-1954 Forvie... "There has been little major changes in the past 170 years. In some 
years, however, the shallow forward lapping of the sand may be as much as 9 metres, while in 
others no perceptible advance occurred" 
1 1800-1991 Forvie... This last advance in the eighteenth century was partially lost afterwards and 
elsewhere fixed by vegetation, yet the site of the township remains covered by a 30-metres-high 
dune... reached Collieston more than 5 km north of the nearest beach source and at altitudes greater 
than 45 metres O. D. 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Fonrie...path and burn covered by sand since 1899. 
B) DAMAGE CAUSED : 
3) 1 Forvie... path covered by sand. 
8) 1 Forvie... bum covered by sand. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A) SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p18-19.
ReferenceUsed : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
OriginalReference : Maps, a comparison of the 1954situation with the 1899 O. S. map of the area. 
Other Sources : Article... W. Ritchie and K. Walton (1972) 'The Evolution Of The Sands Of Forvie 
And The Ythan Estuary" in C. M. Clapperton 'North East Scotland Geographical Essays' 
DepartmentOf Geography, University Of Aberdeen, p12-14.
Book... D. P. Willis (1986) 'Sand And Silence Lost Villages Of The North' Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14.
Article... I. A. Crawford (1967) 'Hebridean Settlement at Siabaidh, Bemeray, Harris" Post -
Medieval Archaeology, Volume 1, p110-113. 
Article...l. A. Crawford and R. Switsur (1977) "Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136.
Article... A. Morrison (1967-1968) 'Report From The Hams Estate Papers' Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
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2 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, P235-241. 
Reference Used : Thesis... S. Y. Landsberg (1955) 'The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish-
Studies, University Of Aberdeen, 53p, p13-14. 
Original Reference : Book... J. Dalgamo (1896) "From The Brig O' Balgownie To The Bullers 0' Buchan" p13.
Other Sources : Book... J. H. Burnett [ad) (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENT OF QUALITY OF DATA : 
1 Description of event based on map data. 
2 Short description of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
NUMBER OF EVENT: CSM. 49 
DATE OF EVENT : 1900-1922. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Burghead... initally sand free site followed by the development of dunes which began to drift inland. 
H) ANYOTHER FACTORS : 
Burghead...due to the drifting sand a half mile of blowers designed to prevent this disruption to 
rail traffic was installed on the Burghead to Alves line. 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Burghead... "When the line was first laid down there was no sand, the area now occupied by the 
dunes consisting of grass and meadowland... year by year more and more sand was blown inland 
until it began to encroach upon the railroad" 
B)DAMAGECAUSED: 
5) Burghead... loss of pasture land. 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
Newspaper... The Northern Scot And Moray And Nairn Express, 1926 March 13, "Great 
Sandstorm On The Moray Coast" 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of event. 
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NUMBEROF EVENT : CSM. 50 
DATE OF EVENT :1 1903 April 7. 
CAUSEOF EVENT 
A) SAND CONDITIONS : 
Solway...estuary, which had a sandstorm of an unusually severe nature. the gale dried the .. 
sand on the banks and shores very rapidly, with the result that it was driven in enormous 
clouds for great distances. 
C)TIDAL CONDITIONS : 
Solway..."the tides were Iowa 
D) WIND CONDITIONS : 
Solway... "the prevalence of a strong gate from the north-west' 
F) LAMB'S CIRCULATION PATTERN: 5TH 6TH 7TH 
AW W NW 
I)CLASSIFICATIONOF CAUSE OF EVENT :Type 3. 
IMPACTOF EVENT 
A) EXTENTOF EVENT : 
Solway It was a striking site to see the great clouds of sand careering along the Blackshaw ... 
and other banks, but those who had occasion to be on or near the shore on the Kirkbean coast 
were much inconvenienced by it. The sandstorm was one of the most severe remembered by old 
residents in the neighbourhood of the Solway. It was greatly felt at Silloth" 
B)DAMAGE CAUSED : 
10) Solway... "but those who had occasionto be on or near the shore on the Kirkbean coast 
were much inconveniencedby it... It was greatly felt at Silloth" 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITY OF EVE 
A) SOURCESOF INFORMATION : 
Newspaper... Dumfries And Galloway Standard, 1903 April 15, "A Sandstorm In The Solway" 
B) ESTIMATED RELJABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
Descriptionof all aspects of the event especially its cause. 
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NUMBEROF EVENT : CSM. 51 
DATE OF EVENT : 1,2 1920 May 13. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Moray Firth... most severe sandstorm.....swept the sand and light gravel from large tracts of 
lands on the southern shores. 
2 Moray... the worst sandstorm that has been experienced for many years. 
B) SITE CHRONOLOGY : 
4 circa 1200 Moray 'a section of the most fertile land in Moray, stretching along the sea-coast for ...
several miles, was overblown and devastated by an eruption of sand from the westward' 
D) WIND CONDITIONS : 
1 Moray Firth... a strong westerly gale developed...a chill wind. 
2 Moray... highwind. 
3 Naim... Wind at 7 am and 6 pm : 11TH 12TH 13TH 14TH 
Direction NW SE NE SW WSW WSW W SW 
Force (mph) 2266 16 16 62 
3 Inverness Wind at 9 am and 9 pm : 11TH 12TH 13TH 14TH ...
Direction SW Calm Calm WWW NW SW 
Force (mph) 2 35 35 16 22 
F) LAMB'S CIRCULATION PATTERN : 11TH 12TH 13TH 14TH 
S CW WA 
H)ANYOTHER FACTORS : 
2 Moray... some of the blown sand was topsoil. 
3 Naim Comments : ...13TH Gale. 
3 Inverness-Comments 
13TH Gale. 
1)CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACTOF EVENT 
A) EXTENTOF EVENT: 
1 Moray Firth southern shores... streets were swept bare. ...2 Moray... "The sandstorm of last week was the worst for many years... when the wind was at 
its height the sand began to drift like snow" 
B)DAMAGE CAUSED : 
1) 1 Moray Firth...southern shores... caused much discomfort to pedestrians, against whom the 
gravel was carried with stinging force by a chill wind. 
5) 2 Moray... damage to agricultural land running to many thousands of pounds primarily due to 
the removal of topsoil. 
7) 1 Moray Firth-southern shores...the sand penetrated houses. 
E)SIZE OF EVENT : Local. 
A) SOURCES OF INFORMATION : 
1 Newspaper... Glasgow Herald 1920 May 14, "Moray Firth Sandstorm" 
2 Newspaper... ForresGazette, 1920 May 19, "Violent Sandstorm Serious Results In Moray" -
written By A Moray Farmer'. 
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3 Observations : MeteorologicalOffice, Monthly Climatic Summaries 1920, Station Nos. 1008 
Naim, 0588 Inverness. 
4 Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of 
Scotland : Volume 13 Banff, Elgin And Nairn" p217. No original reference given. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of event. 
2 Description of event concentrates on the damage to agricultural land and the removal of topsoil. 
3 Instrumental data and a weather diary. 
4 Description of event covers all its aspects. 
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NUMBEROF EVENT : CSM. 52 
DATE OF EVENT : 1,2 1923 February 1 (date of newspaper, event in late January). 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
1 Burghead... initally sand free site followed by the development of dunes which began to drift 
inland and gradually encroach onto the land beside the railway track, followed by a numberof 
periods of drifting sand in the 1920$. 
2 Burghead... "A similar area of sand on the south-eastof BurgheadBay has been known to drift 
and block the Burghead - Alves railway. 
B)SITECHRONOLOGY: 
4 1900-1922 Burghead... "When the line was first laid down there was no sand, the area now 
occupied by the dunes consisting of grass and meadowland... year by year more and more sand 
was blown inland until it began to encroach upon the railroad" 
D) WIND CONDITIONS : 
1 Burghead... "The high gales of last week" 
3 Naim... Wind at 7 am and 1 pm : 28TH 29TH 30TH 31ST 
Direction W Calm W Calm Calm WWW 
Force (mph) 2666 10 
F) LAMB'S CIRCULATION PATTERN : JAN 28TH 29TH 30TH 31ST 
AW WWW 
H) ANY OTHER FACTORS : 
1 Burghead... a half mile of blowers designed to prevent this disruption to rail traffic prooved 
completely ineffective. 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACTOF EVENT 
A) EXTENT OF EVENT : 
1 Burghead... 'a serious drifting of sand from the adjoining sandhills on to the railway line near 
Burghead...over 1000 tons of sand have so far been removed from the permanent way" 
2 Burghead... "A similar area of sand on the south-east of Burghead Bay has been known to drift 
and block the Burghead Alves railway.-
B)DAMAGE CAUSED : 
3) 1,2 Burghead... 'a serious drifting of sand from the adjoining sandhills on to the railway line 
near Burghead... over 1000 tons of sand have so far been removed from the permanent way" 
E) SIZE OF EVENT : Local. 
AUTHENTICITYOFEVENT 
A)SOURCES OF INFORMATION : 
1 Newspaper BanffshireAdvertiser, 1923 February 1, "Railway Blocked By Sand At Burghead" ...2 Book... Scottish Council For Social Services (1975) "The Third Statistical Account Of Scotland : 
Volume 17 The Counties Of Moray And Nairn" H. Hamilton (ed) Collins, Glasgow, p24. 
3 Observations : MeteorologicalOffice, Monthly Climatic Summaries 1923, Station No. 1008 Naim. 
4 Newspaper... The Northern Scot And Moray And Naim Express, 1926 March 13, "Great 
Sandstorm On The Moray Coast' 
B)ESTIMATEDRELIABILITYOFSOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the type of event which affects this site. 
3 Instrumental data and a weather diary. 
4 Short description of event. 
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NUMBER OF EVENT : CSM. 53 
DATE OF EVENT : 1,2 1926 March 11-12. 
A) SAND CONDITIONS : 
1 Burghead... initally sand free site followed by the development of dunes which began to drift 
inland and gradually encroachonto the land beside the railwaytrack, followed by a number of 
periods of drifting sand in the 1920s. 
2 Burghead... "A similar area of sand on the south-east of Burghead Bay has been known to drift 
and block the Burghead Alves railway.-
B)SITECHRONOLOGY: 
5 1900-1922 Burghead... "When the line was first laid down there was no sand, the area now 
occupiedby the dunes consistingof grass and meadowland... year by year more and more sand 
was blown inland until it began to encroach upon the railroad" 
4 1923 Feb 1 Burghead... "a serious drifting of sand from the adjoining sandhills on to the railway line 
near Burghead... over 1000 tons of sand have so far been removed from the permanent way" 
2 1923 Feb 1 Burghead... "A similar area of sand on the south-east of Burghead Bay has been 
known to drift and block the Burghead - Alves railway. 
D) WINDCONDITIONS: 
1 Burghead... "since the Marchgales commenced a fortnight ago a strong wind has been blowing 
in continuously from the sea. 


















G) STORM DURATION : Type 3. 
F) LAMB'S CIRCULATION PATTERN: 9TH 10TH 11TH 12TH 
W NW WW 
H)ANY OTHER FACTORS: 
1 Burghead...a half mile of blowers designed to prevent this disruptionto rail traff ic prooved 
completely ineffective. 
3 Naim Comments : ... 
9TH Squally. 
10TH Wind fell about noon. 
11TH Squally. 
12TH Squally. 
I)CLASSIFICATIONOF CAUSE OF EVENT:Type 2. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Burghead..."the worst sandstorm in living memory..two or three hundred yards from .BurgheadStation...railwaytrack between Alves and Burgheadcovered in a 1000 tons of 
sand... a half mile of railroad... covered by huge wreaths of sand, where in some places lay to a 
depth of from six to seven feet" 
2 Burghead... "A similar area of sand on the south-east of Burghead Bay has been known to drift 
and block the Surghead Alves railway.-
B)DAMAGE CAUSED : 
3) 1,2 Burghead railroad to Alves blocked by sand, will take a week to clear, severe ...
disruption to rail traffic. 
E)SIZE OF EVENT : Local. 
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AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... The Northern Scot And Moray And Nairn Express, 1926 March 13, "Great 
Sandstorm On The Moray Coast" 
2 Book... Scottish Council Of Social Services (1965) "The Third Statistical Account Of Scotland 
Volume 17The Counties Of Moray And Nairn" H. Hamilton (ad) Collins, Glasgow, p24.
3 Observations : MeteorologicalOffice, Monthly Climatic Summaries 1926, Station No. 1008 Nairn. 
4 Newspaper... Banffshire Advertiser, 1923 February1, "Railway Blocked By Sand At Burghead" 
5 Newspaper... The Northern Scot And Moray And Nairn Express, 1926 March 13, "Great 
SandstormOn The Moray Coast" 
B)ESTIMATEDREUABIUTYOF SOURCES AND DA11NG OF EVENT : Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Detailed description of the event concentrating on the disruption to rail traffic and the 
blocking of the line. 
2 Short description of the type of event which affects this site. 
3 Instrumental data and a weather diary. 
4 Short description of the event. 
5 Short description of event. 
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NUMBER OF EVENT :CSM. 54 
DATE OF EVENT : 1930-1937. 
A) SAND CONDITIONS : 
2 Culbin... Existing coastal dunes in a SW or WSW orientationfairly stable up to this time... two 
episodes of blown sand prior to the main event which has been described as one of the greatest 
wind-borne deposits formed anywhere in Britain in recent geological time followed by a period 
of numerous blown sand and drift events up to 1830 followed by a further sand drift event. 
B)SITE CHRONOLOGY : 
2 1663Apr 21 Culbin...severeepisode of blowing sand in the area. 
2 1676 Aut Culbin... buried the harvest on the westernmost Culbin farms with up to two 
feet (60cm) of sand" 
1 1694 Aut Culbin... "16 fertile farms and farmland with a total area of 20-30km2 on the Culbin 
Estate, near the north-facing coast of Moray Firth, close to the towns of Findhorn and 
Forres, were reportedly overwhelmed, in a single violent storm, by moving sand. 
The whole area and the buildings, including the mansion house, were buried, with 
depths of up to 30 metres of loose sands...The distance covered by the spreading 
sand lateral to the dunes was not very great, only 2-3km (perhaps 4km at one point). 
2 1694 Aut Culbin... most recent study indicates that the area overwhelmed was one-fifth 
originalsize circa 1,000hectares. 
1 1695-1704 Culbin... "there were frequent periods of blowing sand" 
2 1700-1709 Culbin..."Roseisle,when sand-blowing affected the lands of Inverurgie" 
1 1702 Oct 22 Culbin... "caused further severe drift of the loose sands that had covered the 
Culbin estates in 1694, extending the area devastated" 
2 1830 Culbin... sand drifting in the sands exposed the remnants of an old style clay built house. 
2 -1871 Culbin... Roseisle, 'blown sand having filled the Lochs of Roseisle, Outlet and Keam" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
2 Culbin northwest of Kincorth... after sand-drifting the foundations of the mansion house and a ... 
number of other buildings were found. 
D)LOCATIONSAFFECTED OUTSIDE OF SCOTLAND ANDSOURCES: 
1930-1936 Ireland... Hom Head... drifting sand and blown sand threatened harbour, new road and 
boathouse Quinn A. C. M. (1977) "Sand Dunes : Formation, Erosion And Management" An Foras 
Forbatha, Dublin. 
E)SIZEOF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Book H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
...Europe" Cambridge University Press, Cambridge, 204p, p59.
References Used : Article H. I. Edlin (1976) "The Culbin Sands" in J. Linehan and W. W. Fletcher ...
(eds) 'Environment And Man Vol. 4 Reclamation' Blackie, Glasgow, p1-13.
Book...G. Bain (1922) "The Culbin Sands or the story of a buried estate" Naim. 
Book...Dyke Women's Rural Institiute (1966) 'A History Of The Parish Of Dyke And Moy' 
Waverley Press, Aberdeen. 
Book...D. P. Willis (1986) "Sand And Silence Lost Villages Of The North (Forvie, Rattray, -
Culbin And Skara Brae)" University Centre For Scottish Studies, Aberdeen. 
Article...J. A. Steers (1937) "The Culbin Sands And Burghead Bay", GeographicalJournal, 
Volume 90. p498-528.
Letter... S. M. Ross Of Forres, personal communication, letter dated 17th September 1990. 
2 Book... S. Ross (1992) "The Culbin Sands Fact And Fiction" Centre For Scottish Studies, -
University Of Aberdeen, 196pp,p2,8,65,70,100,112,129 and 151. Book contains 
numerous references both contemporaryand/or near contemporary and later. 
Original Reference : Newspaper...M. Anderson (1938) "The Culbin Sands" Forres Gazette. 
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Other References : Book... J. Young (1871) The Parish Of Spynie" Elgin. 
Manuscript... A. Brodie (1704) "The Diary Of Alexander Brodie Of Brodie" Aberdeen. This diary 
was contemporary with the time of the event. 
Newspaper... J. Martin (1867) "The Sandhills Of Culbin" ForcesGazette, 18 December 1867. 
Newspaper... ). Martin (1860) 'The Buried Estate Of Culbin" Elgin Courant, Elgin. 
B) ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short desecription of event as part of longer more detailed study of site. 
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NUMBEROF EVENT :CSM.55 
DATE OF EVENT :1 1934July 7. 
A) SAND CONDITIONS : 
1 St Andrews... West Sands...clouds of sand were blown into the air. 
I Arbroath 'the sea front was swept by clouds of dust" ... 
C)TIDAL CONDITIONS : 
1 St Andrews... West Sands-when the sea rose suddenly. 
D) WIND CONDITIONS : 
1 St Andrews... "The day had been rather sultry and windless up till then, when suddenly a 
squall broke from an easterly direction' 
1 Arbroath *a similar storm took place'... 
2 St Andrews... Wind at 9 am : 7TH 8TH 
Direction SW W 
Force (mph) 22 
2 Arbroath Wind at 9 am and pm : 7TH 8TH ...
Direction Calm SE ESE Calm 
Force (mph) 22 
F) LAMB'S CIRCULATION PATTERN : 6TH 7TH 8TH 
AA AE 
H)ANY OTHER FACTORS : 
1 St Andrews... "The temperature dropped from 78 degrees to 67 degrees" 
2 Arbroath... Comments : 
8TH ESEwind. 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 St Andrews... "West Sands" 
1 Anstruther... "sea front" 
B) DAMAGE CAUSED : 
1) 1 St Andrews... people fled the beach. 
1 Anstruther... people fled the sea front. 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCESOF INFORMATION : 
1 Newspaper... Glasgow Herald 1934 July 9, "Sand Storm At St Andrews" 
2 Observations : Meteorological Office, Monthly Climatic Summaries 1934, Station Nos. 1558 St Andrews, 
1393 Arbroath. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATINGOFEVENT: Class 1. 
C)ASSESSMENTOF QUALITY OF DATA : 
1 Short descriptions of both locations affected giving some detail on its cause and effect. 
2 Instrumental data and a weather diary. 
879 
NUMBER OF EVENT :CSM. 56 
DATE OF EVENT : 1940 - 1965. 
CAUSE OF EVENT 
A) SANDCONDITIONS: 
Drainie... "the sand dunes on the east side of the mouth of the River Lossie have increased-The 
blown sand is continuing to pile higher on the dunes" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
Drainie... *the sand dunes on the east side of the mouth of the River Lossie have increased... The 
blown sand is continuing to pile higher on the dunes" 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCESOFINFORMATION: 
Book...Scottish Council For Social Services (1965) The Third Statistical Account Of Scotland : 
Volume 17 The Counties Of Moray And Nairn" H. Hamilton led) Collins, Glasgow,p269. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class1. 
C) ASSESSMENTOF QUALITY OF DATA : 
Short description of the event. 
NUMBER OF EVENT :CSM. 57 
DATE OF EVENT : -1949. 
CAUSE OF EVENT 
A) SAND CONDITIONS : 
Sands Of Luce significantdrifting of sand. ... 
I) CLASSIFICATION OF CAUSE OF EVENT :Type 1. 
IMPACT OF EVENT 
A) EXTENTOF EVENT : 
Sands Of Luce... "where three farms have been swallowed up by drifting sand" 
E) SIZE OF EVENT : Intermediate. 
AUTHENTICITYOFEVENT 
A)SOURCESOF INFORMAl1ON : 
Letter... Letter to Mr Scott by James Wilson (1949 November 2) "Land Reclamation On The 
Solway Firth" Scottish Records Office, File No. 44/270, pl-3. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
Short description of the event. 
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NUMBER OF EVENT : CSM.58 
DATE OF EVENT : 1950-1951. 
CAUSEOFEVENT 
A)SAND CONDITIONS : 
2 Forvie... extensive dune system with gales instigating significant sand movement. 
B)SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie... "was said to have succumbed to the moving mass of sand in that one, fateful blow" 
1 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century" 
1 1500-1599 Forvie... "The Forvie sand-dune... but still greater advances occurred later, in the 
sixteenth century. 
2 1573-1680 Forvie... the chapel of Forvie completely inundated by sand. 
1 1600-1699 Forvie... The Forvie sand-dune... but still greater advances occurred later, in the seventeenth 
century. From 1500 to 1680 the sand dunes had advanced northwards by 450 metres. 
1 1700-1799 Forvie...The Forvie sand-dune... advance of 100 to 150 metres at some points. 
3 1750 Forvie... there had been such a considerable northward blowingof sand that the Earl of 
Errol, proprietor of the estate, found it neccessary to reduce his tenant's rent. 
1 1782-1954 Forvie... "There has been little major changes in the past 170 years. In some 
years, however, the shallowforward lapping of the sand may be as much as 9 metres,while in 
others no perceptible advance occurred" 
1 1800-1991 Forvie... This last advance in the eighteenth century was partially lost 
afterwards and elsewherefixed by vegetation, yet the site of the township remains covered by 
a 30-metres-highdune...reached Collieston more than 5 km north of the nearest beach source 
and at altitudes greater than 45 metres O. D. 
1 Forvie 1899-1954... path and bum covered by sand since 1899. 
D)WIND CONDITIONS : 
2 Forvie... "the gales" 
1)CLASSIFICATION OF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
2 Forvie... 'set great masses of sand in motion in the southern and central parts of the area, and 
that at that time the parabolic forms of some of the dunes was accentuated" 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A)SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p18-19. 
Reference Used : S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
OriginalReference: Maps, a comparison of the 1954 situationwith the 1899 O. S. map of the area. 
Other Sources : Article... W. Ritchie and K. Walton (1972) "The Evolution Of The Sands Of Forvie 
And The Ythan Estuary" in C. M. Clapperton 'North East Scotland Geographical Essays' 
Department Of Geography, University Of Aberdeen, p12-14-
Book D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish ... -
Studies, University Of Aberdeen, 53p, p13-14.
Article... l. A. Crawford (1967) "Hebridean Settlement at Siabaidh, Bemeray, Harris" Post -
Medieval Archaeology, Volume 1, p110-113. 
Article... I. A. Crawford and R. Switsur (1977) 'Sandscaping And C14 : The Udal, N. Uist" 
Antiquity, Volume 51, p124-136. 
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Article... A. Morrison (1967-1968) "Report From The Hams Estate Papers' Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
2 Book... J.A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, Cambridge, p235-241. 
Reference Used : Thesis... S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands 
Of Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14. 
Original Reference : Book... J. Dalgamo (1896) "From The Brig 0' Balgownie To The Bullers 0' Buchan' p13. 
Other Sources : Book... J. H. Burnett [ed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
B)ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Short description of the event. 
2 Short description of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBEROF EVENT :CSM. 59 
DATE OF EVENT : 1951 1952.-
A) SAND CONDITIONS : 
3 Forvie... extensivedune system with a substantial movement of sand. 
B)SITE CHRONOLOGY : 
1 1401 Forvie... sand begining to drift. 
1 1404 Forvie... further drifting of sand. 
1 1413 Aug 19 Forvie... "The Forvie sand-dune which advanced 50 to 250 metres to the north 
in this storm" 
3 1413 Aug 19 Forvie... "was said to have succumberd to the moving mass of sand in that one, fateful blow' 
1 1400-1499 Forvie... "The Forvie sand-dune... advanced about 200 metres farther before the 
end of the fifteenth century" 
1 1.500-1599 Forvie *The Forvie sand-dune...but still greater advances occurred later, in the ... 
sixteenth century. 
2 1573-1680 Forvie... the chapel of Forvie completely inundated by sand. 
1 1600-1699 Forvie... The Forvie sand-dune...but still greater advances occurred later, in the 
seventeenthcentury. From 1500 to 1680 the sand dunes had advanced northwards by 450 metres. 
1 1700-1799 Forvie...The Forvie sand-dune... advance of 100 to 150 metres at some points. 
3 1750 Forvie... there had been such a considerable northward blowingof sand that the Earl of 
Errol, proprietor of the estate, found it neccessaryto reduce his tenant's rent. 
1 1782-1954 Forvie... 'There has been little major changes in the past 170 years. In some 
years, however,the shallowforward lapping of the sand may be as much as 9 metres,while in 
others no perceptible advance occurred" 
1 1800-1991 Forvie... This last advance in the eighteenth century was partially lost 
fixed yet the site of the township remains covered byafterwards and elsewhere by vegetation, 
a 30-metres-high dune... reached Collieston more than 5 km north of the nearest beach source 
and at altitudes greater than 45 metres O. D. 
1 1899-1954 Forvie... path and bum covered by sand since 1899. 
1 1960-1961 Forvie... "set great of sand in motion in the southern and central parts of masses 
the area, and that at that time the parabolic forms of some of the dunes was accentuated' 
I) CLASSIFICATIONOF CAUSE OF EVENT : Type 1. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
3 Forvie... a substantial movement of sand. 
E) SIZE OF EVENT : Local. 
AUTHENTICITY OF EVENT 
A)SOURCES OF INFORMATION : 
1 Book... H. H. Lamb (1991) "Historic Storms Of The North Sea, British Isles And Northwest 
Europe" Cambridge University Press, Cambridge, 204p, p18-19. 
Reference Used : S. Y. Landsberg(1955) "The MorphologyAnd Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
Original Reference : Maps, a comparison of the 1954 situation with the 1899 O. S. map of the area. 
Other Sources : Article... W. Ritchie and K. Walton (1972) "The Evolution Of The Sands Of Forvie 
And The Ythan Estuary" in C. M. Clapperton 'North East Scotland Geographical Essays' 
Department Of Geography, University Of Aberdeen, p12-14.
Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14. 
Article... l. A. Crawford (1967) 'Hebridean Settlement at Siabaidh, Bemeray, Hams' Post -
Medieval Archaeology, Volume 1, p110-113. 
Article 1.A. Crawford and R. Switsur (1977) "Sandscaping And C14: The Udal, N. Uist" ...
Antiquity, Volume 51, p124-136. 
Article... A. Morrison (1967-1968) 'Report From The Harris Estate Papers" Transactions Of 
The Gaelic Society Of Inverness, Volume 45, p47-48. 
2 Book... J. A. Steers (1973) "The Coastline Of Scotland" CambridgeUniversity Press, Cambridge, p235-241. 
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Reference Used : Thesis... S. Y. Landsberg (1955) "The Morphology And Vegetation Of the Sands Of 
Forvie" University Of Aberdeen, Unpublished Ph. D thesis. 
3 Book... D. P. Willis (1986) "Sand And Silence Lost Villages Of The North" Centre For Scottish -
Studies, University Of Aberdeen, 53p, p13-14. 
Original Reference : Book... J. Dalgamo (1896) "From The Brig O' Balgownie To The Bullers 0' Buchan" p13.
Other Sources : Book... J. H. Burnett [ed] (1964) "The Vegetation Of Scotland" Oliver And Boyd, p106-107. 
B)ESTIMATEDREUABIUTY OF SOURCES AND DATING OF EVENT: Class 1. 
C) ASSESSMENTOF QUALITY OF DATA : 
1 Brief decription of event. 
2 Short decription of the event concentrating on the damage caused. 
3 Short description of the event as part of a longer discussion of the history of the site. 
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NUMBER OF EVENT : CSM. 60 
DATE OF EVENT : 1979-1980. 
A) SAND CONDITIONS : 
1 Bay Of Cruden... "On the south side of the estuary there is a magnificent sandy beach with 
dunes... There is evidence of sand being blown onto the dunes" 
B)SITE CHRONOLOGY: 
2 1526 Bay Of Cruden... 'there was much sand movement on the coast, and that a chapel built in 
about 1012... as often occurs in these parts was occasioned by violent blasts of sand" 
I) CLASSIFICATION OF CAUSE OF EVENT : Type 3. 
IMPACT OF EVENT 
A) EXTENT OF EVENT : 
1 Bay Of Cruden... "There is evidence of sand being blown onto the dunes and covering the lower 
slopes of marram grass creating a false impression. There is further evidence that accretion 
does take place since the familiar concrete blocks are almost buried in sand" 
E)SIZE OF EVENT : Local. 
AUTHENTICITYOF EVENT 
A) SOURCESOF INFORMATION : 
1 Report Grampian Regional Council (1980) "Coast Protection - GrampianRegion' Grampian ...
Regional Council, p35.
2 Book... J. A. Steers (1973) "The Coastline Of Scotland" Cambridge University Press, 
Cambridge,p241. OriginalReference...Boece,no date 1500's. 
B) ESTIMATED RELIABILITY OF SOURCES AND DATING OF EVENT : Class 1. 
C) ASSESSMENT OF QUALITY OF DATA : 
1 Short description of event. 
2 Short description of event. 
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NUMBEROF EVENT : CSM. 61 
DATEOF EVENT :1981. 
A)SAND CONDITIONS : 
1 Moray... unstable coastline prone to erosion followed by a blown sand event. 
B)SITE CHRONOLOGY : 
3 circa 1200 Moray "a section of the most fertile land in Moray, stretchingalong the sea-... 
coast for several miles, was overblown and devastated by an eruption of sand from the westward' 
2 1920 May 13 Moray... "The sandstorm of last week was the worst for manyyears... when the 
wind was at its height the sand began to drift like snow' 
I)CLASSIFICATIONOF CAUSE OF EVENT :Type 3. 
A) EXTENT OF EVENT : 
1 Moray *accumulated blown sand from earlier in the year"... 
B)DAMAGE CAUSED : 
8) 1 Moray... associated with some erosion of unconsolidated material from the coastline. 
E)SIZE OF EVENT : Local 
AUTHENTICITY OF EVENT 
A)SOURCESOF INFORMATION : 
1 Article... S. Ross (1982) "Coastal Erosion In 1981" Moray Field Club Bulletin, Number 9, p5.
2 Newspaper... Forres Gazette, 1920 May 19, `Violent Sandstorm Serious Results In Moray"-
written 'By A Moray Farmer'. 
3 Book... Society For The Sons And Daughters Of The Clergy (1845) "New Statistical Account Of 
Scotland: Volume 13 Banff, Elgin And Naim" p217. No original reference given. 
B)ESTIMATEDRELIABILITYOF SOURCES AND DATING OF EVENT: Class 1. 
C)ASSESSMENTOF QUALITY OF DATA:
1 Based on the authors own monitoring of the area. 
2 Description of event concentrates on the damage to agricultural land and the removal of topsoil. 
3 Description of event covers all its aspects. 
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